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Additional Claims Amendment 

What is claimed is: 

l.(NewIy Amended) A compound or pharmaceutically acceptable salt of the 
following formula 1, 




wherein Ri, R2, R3, R4/ Rs/ Re and R7 are independently selected from the 
group consisting of a hydrogen atom, a halo, a cyano, a nitro, an acyl, a hydroxy, an 
amino, a Ci-Ca low alkyl, a C2-C6 low alkenyl, a Ci-Ce low alkoxy, a Ci-Ce alkylthio, 
a Ci-Cio alkylamino, a C4-C9 cycloalkylamino, a C4-C9 heterocycloalkylamino, a Ci- 
Cio aralkylamino, an arylamino, an acylamino, a saturated heterocyclic, an acyloxy, a 
C1-C6 alkylsulfinyl, a Qi-Ce alkylsulfonyl, a Ci-Ca alkylsulfonylamino, an arylsulfinyl, 
an arylsulfonyl, an arylsulfonylamino, an aryl, a heteroaryl, a Ci-Cio aralkyl, a Ci-Cio 
heteroaralkyl an aryloxy and a heteroaryloxy group; or Ri, R2, R3, R4; R5, Rs and R7 
independently form a ring by binding with a neighboring substitution group; 

X is an oxygen or sulfur atom; 

Y is an oxygen atom or N-Rs, wherein Rs is selected from the group 
consisting of a hydrogen atom, a Ci-Ce low alkyl, an acyl, an aryl, a heteroaryl, a Ci- 
Cio aralkyl and a Ci-Cio heteroaralkyl group; or forms a ring by binding with a 
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neighboring substitution group of Re or R7; 

said aryl group is selected from a phenyl, a naphthyl and a fused phenyl 

group; 

said heteroaryl and saturated heterocyclic groups are a heterocyclic ring with 
5 a pentagonal or hexagonal shape having 1 to 3 heteroatoms selected from an oxygen, . 
a nitrogen, and a sulfur atom; or a fused heterocyclic ring; and 

said aryl and heteroaryl groups are such that 1 to 4 substitution groups 
selected from the group consisting of a halo, a hydroxy, a d-Ce low alkyl, a Ci-Ce 
low alkoxy, an amino, a cyano, a nitro, a carbonyl and a carboxyl group are 
10 substituted, 

wherein said compound or pharmaceu ticallv acceptable salt of the 
following formula 1 is not 6-methvl-.3, 4-dihvdrQ-pvrano[3.4>c]pvridin-l^Qne;^5- 
vinvl-3,4-dihvdro->pyranor3,4>clpvridin>l-one( P^^ 3-t-bufrvl-5.6.7.8-tetrahvdro- 
r2,71naphthyridin-8-oneL^^/ and r3 S^-6,8-dimethvl-l-QXQ-1.2^.4-tetrahYdrn- 
15 f2,71naphthvridine-3,5-dicarboxvlic acid dimethyl ester| p^^j 



2. In claim 1, said X and Y are independently an oxygen atom. 



3. In claim 1, said Ri, R2 and Ra are independently selected from the group consisting 
20 of a hydrogen atom, a halo, a hydroxy, a Ci-Ce low alkyl, a C2-C6 low alkenyl, a Ci- 
C6 low alkoxy, an aryloxy, an amino, a Ci-Ce alkylamino, a Ci-Cioaralkylamino, an 
arylamino, an acylamino, a saturated heterocyclic, an aryl, a heteroaryl, and a Ci-Cio 
heteroaralkyl group; or neighboring R2 and R3 form a ring by binding with each 
other; 

25 said R4, R5, Re and and R7 are independently selected from the group 

consisting of a hydrogen atom, a Ci-Q low alkyl and an aryl group; or R4, Rs, Re and 
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and R7 independently form a ring by binding with a neighboring substitution group; 
X is an oxygen or sulfur atom; 

Y is an oxygen atom or N-Rg, wherein Rg is selected from the group 
consisting of a hydrogen atom, a C1-C6 low alkyl, an aryl, and a Ci-Cio aralkyl group; 
5 said aryl group is a phenyl group; 

said heteroaryl and saturated heterocyclic groups are selected from furan, 
thiophene, pyridine, piperidine, piperazine, morpholine, pyrolidine and 
benzodioxol; and 

said aryl and heteroaryl groups are such that 1 to 4 substitution groups 
10 selected from the group consisting of a halo, a hydroxy, a Ci-Ce low alkyl, a Ci-Ce 
low alkoxy, an amino, a cyano, a nitro, a carbonyl and a carboxyl group are 
substituted. 



4.(Newly Amended) In claim 1, said compound of formula 1 is selected from the 
1 5 group consisting of 

3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
6 - mcthyl 34 dihydro pyrano[3,l c]pyridinc 1 on, 

5 - vinyl 3, 4 dihydro - pyrano[34 clpyridino 1 on> 

6,8-dichloro-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
20 6,8-dihydroxy-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-hydroxy-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
8-chloro-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6- methyH.oxo-3,4-dihydro-lH-pyrano[3,4<]pyridine-8-yl acetic ester, 
8-methoxy-6-methyI-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
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6,8-dimethyl-3,4-dihydro-pyrano[3,4-c]pyridirLe-l-on, 
6-methyl-8-furan-2-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
6-methyl-8-thiophene-2-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
6-methyl-8-pyridine-2-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
8-(4-fluorophenyl)-6-methyl-3,4-dihydro-pyrano[34-c]pyridine-l-on, 
8-(4-chloro-phenyl)-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
6-methyl-8-piperidine-l-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
6-methyl-8-morpholine-4-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
6-methyl-8-(4-methyl-piperazine-l-yl)-34-dihydrc>pyrano[34"C]pyridine-l- 

on, 

6-methyl-8-(4-pyrimidine-2-yl-piperazine-l-yl)-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-on, 

8-(4-fluorophenylamino)-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
8-(4<hloro-phenylamino)-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
8-(4-trifluoromethyI-phenyIamino)-6-methyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-on, 

6-methyl-8-p-tolylamino--3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
6-methyl-8-phenylamino-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
6-methyl-8-phenetylamino-3/4-dihydro-pyrano[3,4-c]pyridine-l"On, 

8-[(benzo[l,3]dioxol-5-yl-methyl)-amino]-6-methyI-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-on, 

6-methyi-8-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-'On, 
6-methyI-8-phenoxy-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
8-benzylamino-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine--l-on, 

4 



Marked-Up Version of Claims Amendment PCT/KR20(M/003545 

30 JUNE 2006 



8-(4.methoxy-benzylamino)-6-methyll-34-dihydro-pyrano[34-c]pyridin^ 

on, 

8-amino-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-acetamido-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-benzamido-6-methyl-34-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-hydroxy-6-methyl-5-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-chloro-6-methyl-5-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-methyl-5-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-phenyI-3,4-dihydro-pyrano[3,4-f:]pyridine-l-on, 

8-hydroxy-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-chloro-6-phenyl-3,4"dihydro-pyrano[3,4-c]pyridine-l-on, 

8-methyl-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridme-l-on, 

l-oxo-6-phenyI-3,4-dihydro-lH-pyrano[3,4-c]pyridine-8-yl acetic ester, 

8-methoxy-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-methylanuno-6-phenyl-3,4-dihydro-pyrano[3,4-clpyridine-l-on, 

8-dimethylamino-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-phenyl-8-piperidine-l-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-morpholine-4-yl-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-phenyl-8-pyrolidine-l-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-(4-fluorophenylamino)-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-(4-methoxy-benzylainino)-6-phenyI-3,4-dihydro-pyrano[3,4-c]pyridine-l- 

on„ 

8-amino-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
8-acetamido-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
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8-benzamido-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-hydroxy-8-methyI-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-chloro-8-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-methyl-6-(thiophene-2-yl)-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-(furan-2-yl)-8-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-(benzo[d][l,3]dioxol-6«yl)-8-methyl-34-dihydro-pyrano[3,4-c]pyridin^ 

on, 

6-(4-(dimethylamino)phenyl)-8-methyl-34-dihydro-pyrano[34-c]pyri^ 

on, 

8-hydroxy-6-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
8-chloro-6-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
8-propyI-6-chloro-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 
8-morpholine-4-yl-6-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

1- oxo-6-propyl-3,4-dihydro-lH-pyrano[3,4-c]pyridine-8-yl acetic ester 
8-(4-methoxy-benzylamino)-6-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l- 

on, 

8-amino-6-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

N-(l-oxo-6-propyl-3,4-dihydro-lH-pyrano[3,4-c]pyridine-8-yl)-acetamide, 

3,4-dihydro-2-oxa-aza-phenanthrene-l-on, 

3,4-dihydro-pyrano[3,4-c]pyridine-l-thione, 

2- (4-rnethoxy-benzyl)-3,4-dihydro-2H-[2,7]naphthyridine-l-on, 
3,4-dihydro-2H-[2,7]naphthyridine-l-on, 

2- benzyl-3,4-dihydro-2H-[2,7]naphthyridine-l-on, 

3- phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6 

AMENDED SHEET 



Marked-Up Version of Claims Amendment PCT/KR2004/003545 

30' JUNE im 



3-phenyI-3,4-dihydro-2H-[2,7]naphthyridine-l-on, 

8-methyl-6-phenyl-3,4-dihydro-2H-[2,7]naphthyridine-l-on, 

2,8-dimethyl-6-phenyl-34-dihydro.2H-[2,7]naphthyridine-l-on, 

2-benzyl-8-methyl-6-phenyl-3,4-dihydro-2H-[2,71naphthyridine-l-on, 

6-cyclohexyl-8-hydroxy-3,4-dihydro-pyrano[3,4"C]pyridine-l-on, 

6-cyclohexyl-l-oxo-3,4-dihydro-lH-pyrano[3,4-c]pyridme-8-yl acetic acid 
methyl ester, 

8-chloro-6-cyclohexyl-3,4-dihydro-pyrano[3,4-cIpyridine-l-on, 

6-cyclohexyl-8-piperidine-l-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-cyclohexyl-8-(4-mthoxy-benzylamino)-3,4-dihydro-pyrano[3,4-c]pyridine- 

1-on, 

8-amino-6<ycIohexyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

8-hydroxy-6-isopropyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-isopropyH-oxo-3,4-dihydro-lH-pyrano[3,4-c]pyridine-8-yl acetic acid 
methyl ester, 

8-chloro-6-isopropyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on; 
6-isopropyl-8-(4-methoxy-benzylamino)-3,4-dihydro-pyrano[3,4-c]pyridine- 

1-on; 

6"Chloro>8-cyclohexvl-3.4-dihydro-pvranof3.4-clpvridine-l-'One. 

l-oxo-6-thiophene-2-vl-3.4-dihvdro-lH-pvranor3.4-c1pvridine-8-vl acetic acid 
methyl ester. 

6-ethvl-8-hydroxy-3.4-dihvdro-pvranof3.4-c1pvridine4-one, 
6-ethvl-l-oxo-3.4-dihydro-lH-pyranof3.4-clpyridine-8-yl acetic acid methyl 

ester. 
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8<hIoro-6-ethyl-'3.4-dihvdrQ>pvranof3,4'-c]pyridine-l--one. 
8-ainino-6-ethvl-3,4-dihvdrcKpyrano[3.4-clpvridine-l-one, 

6-ethvl-8-(4-methoxv-benzvlaminoV3.4-dihvdro-pyranof3.4<lpvridine-^ 

6-ethvl-8"piperidine-l-vl-3.4-dihvdro-pvranQr3.4>c1pvridine-l-one, 

8-amino-6-isopropyl>3,4-dihvdro-pvranor3.4<1pvridine-l-one. 

6-isopropvl-8-piperidine-l-vl-3,4-dihvdrQ-pvrano[3.4-c1pvridine-l-one. 

2-ethvl-8-methvl-6-phenvl-3>4-dihvdro-2H4271naphthvlidine-l-one, 

8-furan-2-vl-6-phenvl-3>4-dihvdro-pvranor3.4-c1pvTidine-l-one. 

6-phenvl>8-thiophene-2-vl-3.4-dihvdro->pvranof3.4-c1pvridine->l-one, 

8-(4-fluorophe nvn-6-phenyl-3,4-dihvdro-pvranor3.4-c1pvridine-l-one, 

8-(4-fluoro phenvlV6-'isopropvl-3.4-dihvdro-pvranQf3.4-c1pyridine-l-one, 

6<hloro-8-isopropyl-3,4-dihvdro-pvranor3,4-clpvridine-l-one. 

8-isopropvl-6-piperidine-l-vl-3,4-dihvdro-pvranof3.4-c1pvridine-l-one, 

8-isopropvl-6-f4-methoxvbenzvlaminoV3.4-dihvdro-pvranor3,4-c1pvridine-l- 

one, 

6-chloro-8-cvclohexyl-3,4-dihvdro-pyranor3,4-clpvridine-l-one. 
8<vcIohexvl-6-piperidine-l-vl-3.4-dihvdrQ-pvrano[3,4<lpvridine-l-one. 
8-<:vclohexvl-6-morpholine-4-vl-3,4-dihvdro-pvranoT3.4<1pvridine-l-one. 
8-cvclohexvl-6-(4-methoxvbenzvlaminQV3.4-dihvdro-pvranQr3,4-c1pvridin^^ 

l-one. 

8-propvl>6-pvrrolidine-l-vl-3,4-dihvdro-pvranor3,4<1pvridine-l-one. 
6-piperidine-l-vl-8-propvl-3>4-dihvdrQ-pvranof3,4-c1pvridine-l-Qne. 
6-morpholine-4-vl--8-propy^3.4-dihvdro-pvranor3.4<1pvridine-l-one. 
6-aminQ-8"propvl-3.4-dihydropvranor3.4-c1pvridine-l>Qne, 

8 
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6-(4'methoxvbenzylaminoV8>propvl-3.4-dihvdro>pyranQ[3,4-'Clpvridine-l> 

one, 

6-hvdroxy-8-propvl-3,4-dihydro-pyranof3,4<lpvridine-l-one, 
8-(4-fluorophenvlV6-methvl-34-dihvdro>2H-f2.7]naphthvlidine-l-on 
8-(4-fluorophenvlV2,6-dimethvl-3.4-dihvdro-2H42,71naphthvlidine4-one 
2-ethvl-8-(4-fluorophenvlV6-methvl-3>4-dihvdro-2H42,71naphthvlid^^^^ 

one, 

6-amino-8-'isopropyl-3,4-dihydro-pvranof3,4-c1pyridine-l-one, 

6-aminQ-8-cyclohexyl-3,4-dihydro-pyranof3,4-c]pyridine>l-'One. 

4-fluoro-N-(84sopropvl-l-oxo-3,4-dihvdro-lH--pvranQ[3,4-c1pvridine-6-vlV 
benzenesulfonamide, 

4-chlorO'N-(8-isopropvM-oxo-3,4-dihvdro-lH'pvranof3,4-c1pvridine-6-ylV 
benzenesiilfonamide, 

N-(8-isopropvM-oxo-3,4-dihvdro-lH-pvranQ[3,4-c1pvridine-6-ylV 
benzenesvdfonamide, 

N"(8-isopropyl-l-oxo-3,4'-dihvdro-lH-pvranof3.4-clpvridine-6-vl)-4- 
methoxv-benzenesulfonamide, 

N-(8«isopropvl-l>oxo-3,4-dihvdro-lH-pvrano[3.4>c1pvridine-6-vn-4-methvI- 
benzenesulfonamide. 

8-r4-(2-hvdroxvethvn-pipera2me-l-vl1-6-isopropvl-3.4-dihvdro-pvranor3,4- 
clpyridine-l-one, 

8-f4-benzylpipera2ine'l-vlV6-isopropvl-3,4-dihvdro-pvranof3.4-c1pvridine--l- 

• one, 

9 
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6-isopropvl>8-(4-phenvlpiperazine-l-vlV3,4-dihvdro-pvranor3,4-c1pvridine- 

8-f4-(2-ethoxvphenvlVpiperazine-l-vl%6-isopropvl-3,4-dihvdro-pvranof3.4- 
c1pvridine-l-one, 

8- f4-f 2-chloro phenvl Vpiperazine-l ■vl1-6-isoprop vI-3,4-dihv dro- p vrano [3 A- 
c] pyridine-l'One, 

6-isopropvl^8~(4->pvridine-2-vI-piperazine-l-vlV3.4-dihvdro-pvrano[3.4- 
c1pvridine-l-one> 

6-isopropvl-8-r4-methvl-piperazine-l-vn-3,4-dihvdro-pvranof3.4-c1pvridine- 

6-isopropvl-8-m orpholine>4-v^3.4-dihvdro-pvranQr3,4<1pvridine--l-one, 
6-isoprQpvl-8-pvrroIidine-l-vl-3.4-dihvdro-pvranor3,4-c1pvridine-l-one. 
6-isopropyl-8-(methvlphenethvlaminoV3,4-dihvdro-pvranof3,4-c1pvridine-l> 

one, 

8-[1.4'1bipiperi dinvl-l'-vl-6-isopropvl-3,4-dihvdro-pvranor3.4-c1pvridine-l- 

one. 

8-(4-benzvlpipe ridinvl-l-vn-6-isopropvl-3,4-dihvdro-pvranor3.4-c1pvridine- 

1-one. 

l-r6-isopropvl-l -oxo-3.4-dihvdro-lH-pvranor3.4-clpvridme-8-vn-piperidine- 
3-carboxvlamide, 

l-(6-isopropvI- l-oxo-3.4-dihvdro-lH-pvranof3.4-clpvridine-8-vn-piperidine- 

3- carboxyIic acid ethyl ester. 

l-(6-isopropvl- l-oxo-3.4-dihvdro-lH-pvranof3.4-c1pvridine-8-vn-piperidine- 

4- carboxylic acid ethyl ester. 

10 
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5- (6-isopropyl-l-Qxo-3.4-dihvdro4H-pvranQ[34<1pvridine-8-vlamino)- 
pentanoic acid, 

6- isopropvl-8-thiomorpholine'4-vl-3,4-dihvdro-pvranof3,4-c]pvridine-l'-one. 

6-tert-butvl-8-piperidine-l-vl-3,4-dihvdrQ-pyranof3,4<1pvridine-l-one, 

8-(l,l-diox<>thiomorpholine-4-yl)-6-isopropvl-3,4-dihvdro--pvranof3,4r 
c1pvridine'l-one> 

6-tert-butvl-8-chloro-3,4-dihvdro-pvranof3,4-c1pyridine-l-one. 

6-methoxy-8-piperidine-l-vl-3,4-dihvdro-pyranor3>4»c1pyridine->l-one. 

6-chloro-8-ethyl-3.4-dihvdrO'-pyranof3,4-c1pvridine«l-one, 

8-ethyl-6-(4-methoxybenzvlaminoV3,4-dihvdro-pvranof3.4<1pyridine-l-one> 
6-amino-8-ethyl-3.4-dihvdro-pvranof3,4'clpvridine-l-one. 

8-(4-fluorophenylV6-methvU-oxo-3.4-dihvdrQ-lH4271naphthvlidine-2^ 
carboxvlic acid methyl ester> 

2-(2-dimethylaminoethylV8-(4-fluorophenylV6-methvl-3>4--dihvdrQ-2H- 

[2,71naphthylidine-l-one, 

8-(4-fluorophenvl)-6-methvl-2-f2-pvrrolidine-l-vl-ethviV3,4-dihv 
f2,71naphthvlidine-l-one, 

8-(4-fluorophenvlV6-methvl-2-(2-morphoIine-4-yl-ethvl)-3.4-dihvdro-2H- 
f2,71naphthylidine-l-one, 

8-f4-fluorophenvlV2-(2-hvdroxvethvlV6-methvI-3,4-dihvdrQ-2H- 
f2,71naphthvlidine-'l -one. 

r8-f4-fIuorQphenylV6-methvI-l-oxo-3.4-dihvdro-lH-f2,71naphthvlidine-2-vl1- 
acetic acid ethyl ester. 



11 



Marked-Up Version of Claims Amendment PCT/KR2004/003545 

8-(4-fIuorophenvlV6-methvl-2-pvridine-2-vlmethvl-3.4-dihvdrQ>2H- 
f2,71naphthvlidine4-one, 

2413]dioxolane-2-vl-methyl-8-f4-fluorophenvlV6-methvl-3,4-dihvdro-2H- 
[2,71 naphthvlidine-1 -one. 

2-f24131dioxola ne-2-vl-ethvn-8-(4-fluorophenvn-6-methvl-3.4-dihvdro-2H- 
f 2,71naphth vlidine-1 -one. 

r8-(4-fluorophenvlV6-methvl-l-oxo-3.4-dihvdro4H42J1naphthvlidine-2-vl]- 
acetic acid, 

N-(8-ethvl-l-oxo-3,4-dihvdro-lH-pvranof3.4>c1pvridine-6-vn-4-fluoro- 

benzenesulfonamide. 

N>(8-ethv]-l-oxo-3,4-dihvdro-lH-pvranor3,4-c1pvridine-6-vlV3-fluoro- 
benzenesulfonamide; 

and 

their pharmaceutically acceptable salts. 

5. A method for preparing a compound of the following formula 1 comprising: 

(a) reacting a compound of the following formula 2 with an alkylester 
compound containing Ra in the presence of a base to obtain a compound of the 
following formula 3; 

(b) reacting said compound of the following formula 3 with a reducing agent 
or a metal reagent containing R? at 0 ""C or room temperature to obtain an alcohol 
compound of the following formula 4; and 

(c) performing a cyclization of said alcohol compound of the following 
formula 4 to obtain a compound of the following formula 1, 

12 
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wherein Ri, Rz, R3, R4, R5, Re, and R7 are the same as defined in claim 1, and X and Y 
individually represent an oxygen atom. 

6. A method for preparing a compound of the following formula 1 comprising: 

(a) reacting a compound of the following formula 2 with an alkylcarbonyl 
compound represented by ReCORyin the presence of a base to obtain a compound of 
the following formula 4; and 

13 
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(b) performing a cyciization of said alcohol compound of the following 
formula 4 to obtain a compound of the following formula 1, 





wherein Ri, R2, R3, R4, R5, Re, and R7 are the same as defined in claim 1, and X and Y 
10 individually represent an oxygen atom. 

7. In claim 5, said alkylester compound containing Re is represented by R6COOCH3. 

8. In claim 5, said metal reagent containing R? is a Grignard reagent of R7M, wherein 
15 M is an alkali metal, or RzmgX^, wherein X is a halogen atom). 

9. In claim 5 or claim 6, said base is selected from the group consisting of lithium 
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bis(trimethylsilyl)amide, potassium bis(trimethylsilyl)amide, lithium 
diisopropylamide, sodium hydride, potassium hydride and lithium hydride. 

10. In claim 5 or claim 6, said cyclization is performed by using a strong acid reagent 
5 of cone. HQ. 

11. A method for preparing a compound of the following formula 1 comprising: 

(a) reacting a compound of the following formula 1, wherein X and Y are 
individually an oxygen atom, with an amine compound represented by R8NH2 to 

10 obtain a compound of the following formula 8; and 

(b) performing a cyclization of said compound of the following formula 8 to 
obtain a compound of the following formula 1, wherein X is an oxygen atom and Y 
is N-R8, 




wherein Ri, R2, Ra, R4, Rs, Re, R7, Rs, X and Y are the same as defined in claim 1. 

20 12. In claim 11, said cyclization is performed by using diethyl azodicarboxylate and 
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triphenylphosphine. 



13.(Newly Amended) A pharmaceutical composition having an inhibitory effect on 



R2^ Ri 

wherein R^ j^^^j^y^y^^jSR ^j X and Y arc the oamo a s defined in claim 1. 

wherein Ri. Rg. Rt. Ra. Ra and R vare independently selected from the 
group consisting of a hydrogen atom, a halo , a cvano. a nitro. an acvl. a hydroxy. 
an amino, a Ci-C; low alkyl. a Co- Cfi low alkenvl. a CyCf, low alkoxy. a Ci-C^ 

alkylthiQ, a C^-Cm alkvlamino. a Ci-C q cvcloalkvlaminOr a C^ -Cq 

heterocvcloalkylamino. a Ci-C m aralkylamino. an arvlamino. an acvlamino. a 
saturated heterocyclic, an acyloxy. a C i-Ct; alkvlsulfinvl. a Ci-C^ alkvlsulfonvl. a 
C^-C<f alkvlsulfonylamino. an ary lsulfinyl. an arvlsulfonvl. an arylsulfonylaminn^ 
an anrl. a heteroarvl. a q-Cm aralkyV a Ci-r m heteroaralkyl. an arylnxy and a 
heteroaryloxy grouoi or R,. R-^. R^. R^. R^. R<; an d Rt indep pndonf ly fnrm a ring by 
binding with a neighboring sub stitution proup- 

X is an oxv^en or sulfur atom; 

Y is an oxygen atom or N-R>^. wherein Rii is yp lected from the group 
consisting of a hvdrogen atom, a Ci-Cfi low alkyl. an acyl. an arvl. a heteroarvl. a 
Ci-Cinayal lcvl and a Ci -C m heteroaralkyl group; or forms a ring bv binding with a 



the production of cytokines wherein said composition comprises a compound of the 
following formula 1 or its pharmaceutically acceptable salt. 
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neiehborin^ substitution ffloup of or R7; 

said arvl group is selected fro m a phenyl, a naphthyl and a fused p henyl 

proup: 

said het eroarvl and saturated heterocyclic ^oups are a heterocyclic ring 
5 with a pentagonal or hexagonal s hape having 1 to 3 heteroatoms selected from an 
oxygen, a nitro gen, and a sulfur atom: or a fused heterocyclic ring: and 

said arvl and het eroaryl groups are such that 1 to 4 substitution group s 
selected from the group consisting of a halo, a hydroxy, a Ci-C^ low alkvL q Ci-^Ca 
low alkoxv. an amino, a cvano. a nitro. a carbonvl and a carboxyl group are 
10 substituted. 

14, In claim 13, said cytokine is TNF-a. 



15.(Newly Amended) A therapeutic agent comprising a compound of the following 
15 formula 1 or its pharmaceutically acceptable salt effective in treating inflammatory 
diseases. 




wherein Ri, Ra y4t3rR4rR5rR6rR y/ X and Y arc the same as defined in claim 1. 
20 wherein Ry R9, R^, Ra^ Rs^e-MldJt? are independently selected from the 

group consisting of a hydrogen atom, a halo, a cy ano. a nitro, an acvL a hydroxy. 
an amino, a Ci-C^ low alkvl. a C^-C^ l ow alkenvl. a Ci-Ca low alkoxy . a Ci-Cg 
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alkvlthio. a CyC^n alkvlamino. a Cd-C^ cycloalkvlamino. a C^-Co 
heterocvgloalkvlamino. a Ci-Cm aralkvla mino. an arvlaminOr an acvlaminnr a 
saturated heterocyclic, an acvloxv . a Ci-Ca alkvlsulfinvl. a Ci-Cf alkvlsulfonvL a 
C^-Cfi alkvlsulfonvlainino. an ar ylsulfinvl. an arvlsulfnnvl. an arvlsulfonvlaminn ^ 
an arvl. a heteroarvl, a Q-qn aralkvl. a Ci- Cin heteroaralkvl. an arvloxv and a 
heteroarvloxv ctoupi or Ri, R^, R,, R^^ R,, and R7 independently form a rin^ by 
bindinjg with a neighboring substitution eroup! 
X is an oxygen or sulfur atom: 

Y is an oxygen atom pr N-Rn^ w herein R^ is selected from the ffrnup 
consisting of a hydrogen atom, a C i-Q low alkvl. an acvl. an arvl. a hPteroarvl, a 
Ci-Cin aralkvl and a d-Cm heteroaralkvl ^o up; or forms a rin^ bv binding with ^ 
neighboring substitution group of Re or R? - 

said arvl group is selected from a ph enyl, a naphthvl and a fused p henyl 

said heteroa rvl and saturated heterocyclic groups are a heterocyclic ring 
with a pentagonal or hexagonal shape having 1 t o 3 heteroatoms selected from 
oxygen, a nitrogen, a nd a sulfur atom; or a fused heterocyclic ring- and 

said arvl and heteroarvl proups are such that 1 to 4 substitution g rnnpa 
selected from the group consisting of a halo, a hydroxy, a Ci-Ca low alkyl. a Ca-Cj^ 
low alkoxy. an amino, a cvano. a nitro. a carbonvl and a carboxvl group are 
substituted. 

16. In claim 15, said inflammatory diseases are selected from the group consisting of 
rheumatic arthritis, multiple sclerosis, Crohn' disease, ulcerative colitis, graft-versus- 
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host disease, systnemic erythematosus lupus, toxic shock syndrome, osteoarthritis 
and insulin-dependent diabetes. 



5 analgesic effect comprising a compound of the following formula 1 or its 



wherein R^ jtaHRay^r^ferRftrR? , X and Y arc the came as defined in claim 1> 
10 wherein Ry R;^. % R4. R<i. and R7 are i ndependently selected from the 

group consisting of a hydrogen atom, a halo, a cvan o. a nitro, an acvl. a hydrnvy ^ 
an amino, a Ci-Q; low alkvl. a C-y-C^ low alkenvl. a C^-Ca low alkoxy . a C-P^ 
alkylthio. a C|-Cin alkylamino. a C^-Co cycloalkYlamino. a T^-C^ 
heterocvcloalkylamino. a Ci-C^n aralkylamino. a n anrlamino. an acylamii^nr a 
15 saturated heterocyclic, an acvloxv. a C^-C a alkvlsulfinvl. a C i-^ alk ylsulfonvl. a 
Ci-Cfi alkylsulf onylamino. an arvlsulfinvL an arvlsulfonyl. an arvlsulfonylamino. 
an arvl. a heteroarvl. a Ci-Cin aralkvl. a Ci-Cm heteroaralkvl. an arvloxv and a 
heteroaryloxv p-oup; or Ri. R,. I^^. R^. I^i;^ R^ and R7 independently form a ring bv 
binding with a neighboring substitution group: 
20 X is an oxygen or sulfur atom: 

Y is an oxvecn atom or N-Rn. wherein Ra is selected from the ^oup 
consisting of a hydrogen atom, a Ci-C^ low alkyl. an acvl. an arvl. a heteroarvl. a 



17.(Newly Amended) A therapeutic agent having an anti-inflammatory and 



pharmaceutically acceptable salt, 




Re. .R? 
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C^:£iflaralkvl and a CTCin heteroaralkyl g roup ; or forms a ring bv binding with a 
neighboring substitution group of Ra or R7; 

said arvl group is selected fro m a phenyl, a naphthyl and a fused phenyl 

5 said heteroarvl and saturated he terocyclic groups are a heterocyclic HnjP; 

with a pentagonal or hexagonal shape h aving 1 to 3 heteroatoms selected from an 
oxygen, a nitrogen, and a sulfur atom: or a fused heterocyclic ring; and 

said arvl and hete roarvl groups are such that 1 to 4 substitution groups 
selected from the group consisting of a halo, a hvdroxv, a C^C^ low alkvL a Ci>Ca 
10 low alkoxv, an am ino, a cvano, a nitro, a carbonvl and a carboxvl group are 
substituted. 



18,(Newly Amended) A therapeutic agent for treating immune-related diseases 
comprising a compound of the following formula 1 or its pharmaceutically 
15 acceptable salt. 




wherein Ri, R2, R3 /-R4rRs/^/HR ?, X and Y arc the same as defined in claim I t 

wherein Ri^ R7. R y Ra,^^ Rft and R? are independently selected from the 
20 group consisting of a hydrogen atom, a halo, a cvano, a nitro^ an acvL a hydroxy, 
an amino, a CyCf. low alkvL a C^^-Cf. low alkenv^, a Ci-Ci; low alkoxy, a d-C^ 
alk ylthio ^ a Ci-C io alkvlamino, a Ca-Cq cvcloalkv lamino. a C^-Cc> 
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10 



heterocvcloalkvlaminor a Ci-Cm aralkvlamin o. an arylamino. an acvlamino. a 
saturated heterocvclic. an acvloxv. a C ,-Oi alkvlsulfinvl. a C.-C^ alkvlsulfonvl. a 



C;i-Cfi alk ylsulfonvlamino. an arvlsulfinvL a 




an arvl. a heteroaryl. a Ci-Cm aralkvl. a ( ^i-Cin heteroaralkvl. an arvloxv and ^ 
5 heteroarvloxv group: or R^. R,. R,. ILi. R,. R« and R7 i ndependently form a rinfr 
binding with a neighboring substitution group: 
X is an oxvpen or sul fur atom: 

Y is an oxygen atom or N-Rr. wherein R« is selected from the ff rmip 
consisting of a hydrogen atom, a d-Cft low alkvl. an acyl. an aryl , a hetcroarvl. a 
Ci-Cm aralkvl and a q-C^ifhe^roaralkyl group: or forms a rin^ bv binding; with a 
neighborinfy subs titution ^oupnf R,; R,- 

said arvl proup is selected from a ohenvl. a naphthvl and a fused phenyl 



group- 



said heteroarvl a nd saturated heterocyclic groups are a heterocyclic rin| 
15 with a pentagonal or hexagonal s hape havii^p 1 to 3 heteroatoms selected from an 
oxygen, a nitrogen, and a sulfur atom: or a fused heterocyclic rin^: and 

said arvl and heteroarvl ^oups are such that 1 to 4 substitution fp-nnps 
selected from the group consisting of a ha lo, a hydroxy, a q -Ci ^ low alkvl. a C-C^ 
low alkoxv. an amino, a cvano. a nitro. a car bonvl and a carboxyl group are 
20 substituted. 



19. In claim 18, said immune-related diseases are selected from the group consisting of 
glomerulonephritis, dermatitis, asthma, stroke, cardiac infarction, acute respiratory distress 
syndrome, postinjury multiple organ failure, purulent meningitis, necrotizing 
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enterocolitis, parahemodialysis syndrome, septic shock, and post-menopausal 
osteoporosis. 

20.(Newly Amended) A therapeutic agent for treating chronic inflammatory 
5 diseases comprising a compound of the following formula 1 or its pharmaceutically 
acceptable salt. 




wher e in R ^y^RzrR^r^rRsrR^rR ^, X and Y arc the s ame a s defined in claim -l i 
10 wherein R^ ^ Rg, Ry R^^ Rs. % and R ? are independently selected from the 

^oup consisting of a hydrogen atom, a halo, a cvano, a nitro, an acvL a hydroxy, 
an amino, a Ci-0 low alkvL a C?-C6 low alkenvL a Ci-C^ low alkoxy. a Ci-C^ 
alkylthio, a Ci-Cin alkylamino, a Ca-Cq cycloalkylamino. a C^-Cq 
heterocvcloalkvlamino. a Ci-Cm aralkylamino. an arylamino. an acylamino. a 
15 saturated heterocycli c, an acyloxy. a Ci-Ca alkylsulfinyL a Ci-Cfi alkylsulfonvL a 
C^'C^ alkylsulfonvlamino. an arylsulfinyl. an arylsulfonyl. an arylsulfonylamino, 
an aryl. a heteroaryl. a Ci- Cm aralkyl^ a Ci-Cin heteroaralkyL an aryloxv and a 
heteroarvloxv group: or Ri. Rj. R^. Ra. Rs. Ra and R? independently form a ring by 
binding with a neighboring substitution ^oup ; 
20 X is an oxv^en or sulfur atom: 

Y is an oxygen atom or N-Ra. wherein R ^ ; is selected from the proup 
consisting of a hydrogen atom, a Ci-Cfi low alkyl, an acvl. an arvL a heteroarvL a 
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Ci-Cinaralkyl and a Ci>Cinheteroaralk vl p-oup^- or forms a rinp bv binding with a 
neighboring substitution p- oup of Ra or Rt- 

said arvl group is selected fro m a nhenvL a naphthvl and a fused phenyl 

5 said heteroarvl and saturated h eterocyclic groups are a heterocy rlir rinpr 

with a pentagonal or hexagonal shape having 1 to 3 het eroatoms selected from an 
oxygen, a nitrogen, and a s ulfur atom; or a fused heterocyclic ring; and 

said arvl and heteroaryl groups are such t hat 1 to 4 substitution p rrntjpfl 
selected from the group consisting of a halo, a hydroxy, a Ci-C^; low alkyl , a r.-Pg 
10 low alkoxv. an amino, a cvano^ a nitro^ a carbonyl and a carboxyl g roup arp 
substituted. 

21. (Amended) In claim 20, said chronic inflammatory diseases are psoriatic arthritis, 
psoriatis, ankylosing spondylitis, adult-onset Still's disease, polymyositis, 
15 dermatomyositis, arteriosclerosis or vascuhtis such as Behcet disease and Wegener's^ 
granulomatosis. 
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with a biomembrane receptor thereby triggering a series of signal transduction chain 
reaction; 2) the terminal stage of controlling expression of a gene encoding an 
inflammation-related protein by means of transcription factors within a nucleus; and 
3) an intermediate stage which consists of a series of signal transduction chain 
reactions that link between the intial stage and the terminal stage. 

Examples of well-known inflammation signal factor at the initial stage are 
tumor necrosis factor (TNF; also referred to as TNF-a) and interleukin-1 (IL-1). 
Examples of well-known inflammation signal factor at the terminal stage are 
activating protein-1 (AP-1; activating protein-l), nuclear transcription factor kappa B 
(NFkB) and nuclear factor of activated T cells (NFAT). The chain reactions at the 
intermediate stage are not well identified but it appears that lipocortin, 
cyclooxygenase-1, 2, and PLA2 are involved in this stage. 

Referring to inflammation-causing factors, TNF-a, produced mainly in 
activated macrophage and T cells, is the most powerful inflammatory cytokine and 
stimulates the production of other inflammatory cytokines such as IL-1, IL-6 and IL- 
8 as well as transcription factors such as NK-kB and c-jun/Ap-1. In fact, TNF-a is 
related with the development of inflammatory diseases or immune-related diseases 
such as toxic shock syndrome, insulin-dependent diabetes, multiple sclerosis, 
rheumatic arthritis, osteoarthritis, Crohn's disease and ulcerative colitis. In particular, 
TNF-a is also related with chronic inflammatory diseases such as psoriatic arthritis, 
psoriatis, ankylosing spondylitis, adult-onset Still's disease, polymyositis, 
dermatomyositis, arteriosclerosis, and vasculitis such as Behcet disease and 
Wegener's granulomatosis Behcet disease and Wegener's granulomatosis. lL-1 is also 
a powerful inflammatory cytokine comparable to TNF-a and increases the 
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8-methyl-6-phenyl-34-dihydro-2H-[2,7]naphthyridine-l-on, 
2,8-dimethyl-6-phenyl-3,4-dihydro-2H-[2,7]naphthyridine-l-on, 

2-benzyl-8-methyl-6-phenyl-3,4-dihydro-2H-[2,7]naphthyridine-l-on, 
6-cyclohexyl-8-hydroxy-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

5 6-cy clohexyH-oxo-3,4-dihy dro-lH-pyrano[3,4-c] py ridine-8-yl acetic acid 

methyl ester, 

8-chloro-6-cyclohexyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-cyclohexyl-8-piperidine-l-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6<yclohexyl-8-(4-mthoxy-benzylainino)-3,4-dihydro-pyrano[3,4-c]pyridine- 

10 1-on, 

8-amino-6-cyclohexyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

*8-hydroxy-6-isopropyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-on, 

6-isopropyi-l-oxo-3,4-dihydro-lH-pyrano[3,4"c]pyridine-8-yl acetic acid 
methyl ester, 

15 8-chloro-6-isopropyl-3,4-dihydropyrano[3,4-c]pyridine-l-on, 

6-isopropyl-8-(4-methoxy-benzylamino)-3,4-dihydro-pyrano[3,4-c]pyridine- 

1-on, 

6-chloro8-cyclohexyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

l-oxo-6-thiophene-2-yl-3,4-dihydro-lH-pyrano[3,4<]pyridine-8-yl acetic acid 
20 methyl ester, 

6-ethyI-8-hydroxy-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 
6-ethyl-l-oxo-3,4-dihydro-lH-pyrano[3,4-c]pyridine'8-yl acetic acid methyl 

ester, 

8-chloro-6-ethyI-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

11 
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8-amino-6-ethyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

6-ethyl-8-(4-methoxy-ben2ylamino)-3;4-dihydro-pyrano[3,4<]pyridin^ 

6-ethyl-8-piperidine-l-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

8-amino-6-isopropyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

6-isopropyl-8-piperidine-l-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

2-ethyl-8-methyl-6-phenyl-3,4-dihydro--2H-[2,7]naphthylidine-l'One, 

8-furan-2-yl-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

6-phenyl-8-thiophene-2-yl-3,4-dihydro-pyrano[3,4<]pyridine-l-one, 

8-(4-fluorophenyl)-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

8-(4-fluorophenyl)-6-isopropyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

6-chloro-8-isopropyI-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

8-isopropyl-6-piperidine-.l.yl-3;4-dihydro-pyrano[3,4-c]pyridine-l-one, 
8-isopropyl-6-(4-methoxybenzylamino)-3,4-dihydro-pyrano[3,4-c]pyridine-l- 

6-chIoro-8<yclohexyl-3,4-dihydro-pyranoI3,4-c]pyridine-l-one, 
8-cycIohexyl-6-piperidine-l-yl-3,4-dihydro-pyrano[3,4<]pyridine-l-one, 
8-cydohexyl-6-morpholine-4-yI-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 
8<yclohexyl-6-(4-methoxyben2ylamino)-3,4-dihydro-pyrano[3,4-c]pyridine- 

8-propyl-6-pyrrolidine-.l-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 
6-piperidine-l-yl-8-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 
6-rnorpholine-'4-yl-8-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 
6-amino-8-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one; 
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6-(4-methoxybenzylamino)-8-propyl-3,4-dihydro-pyrano[3,4-c]pyridine4- 

one, 

6-hydroxy-8-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 
8-(4-fluorophenyI)-6-methyl-3,4-dihydro-2H-[2,7]naphthylidine-l-one, 
8-(4-fluorophenyl)-2,6-dimethyl-34"dihydro-2H-[27]naphthyIidine-l-one, 
2-ethyl.8-(4-fluorophenyl)-6-methyl-3,4-dihydro-2H-[2,7]naphthylidine-l- 

one, 

6-amino-8-isopropyl-34-dihydro-pyrano[3,4-c]pyridine-l-one, 

6-amino-8-cyclohexyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

4-fluoro-N-(8-isopropyl-l-oxo-3,4-dihydro-lH-pyrano[3,4<]pyridine-6-yl)- 
benzenesulfonamide, 

4-chloro-N-(8-isopropyl-l-oxo-3,4-dihydro-lH-pyrano[3,4-c]pyridine-6-yl)- 
benzenesulfonamide, 

N-(8-isopropyl-l-oxo-3,4-dihydro-lH-pyrano[3,4-c]pyridine-6-yI)- 
benzenesulfonamide, 

N-(8-isopropyl-l.oxo-3,4-dihydro-lH-pyrano[3,4-c]pyridine-6-yl)-4- 
methoxy-benzenesulfonamide, 

N-(8-isopropyl-l-oxo-34-dihydro-lH-pyrano[3;4-c]pyridine-6-yl)-4-methyI- 
benzenesulfonamide, 

8-[4-(2-hydroxyethyl)-piperazine-l-yl]-6-isopropyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one, 

8-(4-benzyIpiperazine-l-yl)-6-isopropyl-3,4-dihydro-pyrano[3,4-c]pyridine-l- 

one, 
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6-isopropyl-8-(4-phenyIpiperazine4-yl)-34-dihydro-pyrano[34<]pyridine- 

1-one, 

8-[4-(2-ethoxyphenyl)-piperazine-l-yl]-6-isopropyl-3,4-dihydro-pyrano[3,4' 
c]pyridine-l-one, 

8-[4-(2-chlorophenyl)-piperazine-l-yl]-6-isopropyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one, 

6-isopropyl-8-(4-pyridine-2-yl-piperazine-l-yl)-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one, 

6'isopropyl-8-(4-methyI-piperazine-l-yl)-3,4-dihydro-pyrano[3,4-c]pyridine- 

1-one, 

6-isopropyl-8-morpholine-4-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 
6-isopropyl-8-pyrrolidine-l-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 
6-isopropyl-8-(methylphenethylamino)-3,4-dihydro-pyrano[34<]pyridine-l- 

one, 

8-[l,4']bipiperidmyl-l'-yI-6-isopropyl-3,4-dihydro-pyrano[3,4-c]pyridine-l- 

one, 

8-(4-benzylpiperidinyI-l-yl)-6-isopropyl-3,4-dihydro-pyrano[3,4-c]pyridine- 

1-one, 

l-{6-isopropyl-l-oxo-3,4-dihydro-lH-pyrano[3,4-c]pyridine-8-yl)-piperidine- 
3-acrboxylic acid amide, 

l-(6-isopropyl-l-oxo-34-dihydro-lH-pyrano[3,4-c]pyridine-8-yl)-piperidine- 

3- acrboxylic acid ethyl ester, 

l-(6-isopropyl4-oxo-3,4-dihydro-lH-pyrano[3,4-c]pyridine-8-yl)-piperidine- 

4- acrboxylic acid ethyl ester. 
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5- (6-isopropyl-l-oxo-34-dihydro4H-pyrano[34<]pyridine-8-ylamino)- 
pentanoic acid, 

6- isopropyl-8-thiomorpholine-4-yI-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

ft 

6-fert-butyl-8-piperidine-l-yI-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

8-(14-dioxo-thiomorpholine-4-yl)-6-isopropyI-3,4-dihydro-pyrano[3,4- 
c] py ridine-1 -one, 

6-terf-butyI-8-chloro-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

6-methoxy-8-piperidine-l-yl-3,4-dihydro-pyrario[3,4-c]pyridine-l-one, 

6-chloro-8-ethyI-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 

^ 8-ethyl-6-(4-methoxybenzyIamino)-3,4-dihydro-pyrano[3,4-c]pyridine-l-one, 
6-amino-8-ethyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one; 

8-(4-fluorophenyl)-6-methyl-l-.oxo-3,4.dihydro-lH-[2,7]naphthylidine-2- 
acrboxylic acid methyl ester, 

2-(2-dimethylaminoethyl)-8-(4-fluorophenyl)-6-methyl-3,4-dihydro-2H- 
[2,7]naphthylidine-l-one, 

8-(4-fluorophenyl)-6-inethyl-2-(2-pyrrolidine-l-yI-ethyl)-3,4-dihydro--2H- 
[2,7]naphthylidine-l-one, 

8-(4-fluorophenyl)-6-methyl-2-(2-morpholine-4-yl-ethyl)-3,4-dihydro-2H- 
[2,7]naphthylidine-l-one, 

8-(4-fluorophenyl)-2-(2-hydroxyethyl)-6-methyl-3,4-dihydro-2H- 
[2,7]naphthylidine-l-one, 

[8-(4-fluorophenyl)-6-methyl-l-oxo-3,4-dihydro-lH-[2,7]naphthylidine-2-yl]. 
acetic acid ethyl ester. 
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8-(4-fluorophenyl)-6-methyI-2-pyridine-2-yl-methyl-3,4-dihydro-2H- 
[2,7]naphthylidine-l-one, 

2-[13]dioxolane-2-yl-methyl-8-(4-fluorophenyl)-6-methylA4-dihydro-2H- 
[2,7]naphthylidine-l-one, 

5 2-(2-[l,3]dioxolane-2-yl-ethyl)-8-(4-fluorophenyI)-6.methyl-3,4-dihydro-2H- 
[2,7]naphthylidine-l-one, 

[8-(4-fluorophenyl)-6-methyl-l-oxo-3,4-dihydro-lH-[2,7]naphthylidine-2-yl]- 
acetic acid^ 

N-(8-ethyl-l-oxo-3,4-dihydro-lH-pyrano[3,4-c]pyridine-6-yl)-4-fluoro- 
1 0 benzenesulf onamide, 

N-(8-ethyl-l-oxo-3,4-dihydro-lH-pyrano[3,4-c]pyridine-6-yl)-3-fluoro- 
benzenesulfonamide; and 

their pharmaceutically acceptable salts. 

15 In another preferred embodiment the present invention provides a method 

for preparing pyridine derivatives of the above formula 1. 

Of the pyridine derivatives of the present invention, those of the above 
formula 1, wherein X and Y are individually an oxygen atom, can be prepared by 3 
different methods according to the following reaction schemes 1, 2 and 3. 

20 
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pharmaceutical composition comprising the compound of the above formula 1 or its 
pharmaceutically acceptable salts for the treatment and prevention of diseases. 

That is, the present invention comprises a compound of the above formula 1 
or its pharmaceutically acceptable salts to be useful as a therapeutic agent for 
treating inflammatory diseases, immune diseases, chronic inflammatory diseases 
and an anti-inflammatory and analgesic agent, and a medical use of a 
pharmaceutical composition containing the same. 

The pharmaceutical composition of the present invention is effective in 
treatmg diseases caused by TNF-a, IL-la, IL-ip and IFN-y. More specifically, it is 
effective in treating diseases such as (i) inflammatory diseases or immune diseases 
such as rheumatic arthritis, multiple sclerosis, Crohn's disease, infectious intestinal 
diseases such as ulcerative colitis, graft-versus-host disease, systemic erythematosus 
lupus, toxic shock syndrome, osteoarthritis and insulin-dependent diabetes; (ii) 
chronic inflammatory diseases such as psoriatic arthritis, psoriatis, ankylosing 
spondylitis, adult-onset Still's disease, polymyositis, dermatomyositis', vasculitis' 
such as Behcet disease and Wegener's granuloinatosis; and is also effective as (iii) an 
anti-inflammatory and analgesic agent. In addition, it is effective in treating diseases 
such as glomerulonephritis, dermatitis, asthma, stroke, cardiac infarction, acute respiratory 
distress syndrome, postinjury multiple organ failure, purulent meningitis, 
necrotizing enterocolitis, parahemodialysis syndrome, septic shock, and post- 
menopausal osteoporosis. 



Examples 



A better understanding of the present invention may be obtained in light of the 
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1.32(d,;=6.6Hz,6H). 



Example 144: Synthesis of 6-isopropyl-8-(4-inethoxy-benzylamino)-3,4-dihydro- 
py.rano[3,4-c]pyridine-l-on 

481 mg (95%) of 6-isopropyI-8-(4-methoxy-benzylamino)-3,4-dihydro- 
pyrano(3,4<]pyridine-l-on was obtained in white solid using the method same as in 
Example 32 except that 350 mg of 8-chIoro-6-isopropyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-on and 4-methoxy-benzylami were used instead of 8-chloro-6-methyl- 
3,4-dihydro-pyrano[3,4-c]pyridine-l-on and piperidine. 

NMR(300 MHz, CDCI3) 6 8.48(br s, IH), 7.29-7.33(m, 2H), 6.83-6.87(m, 2H), 6.23(s, 
IH), 4.71(d, /=6.0Hz, 2H), 4.44(t, /=6.3Hz, 2H), 3.79(s, 3H), 2.84-2.86(m, 3H), 1.24(d, 
/=6.0Hz, 6H). 

Example 145: Synthesis of 2-ethyl-8-methyl-6-phenyl-2H-(2,7]naphthylidine-l.one 
467 mg (93%) of 2-ethyl-8-methyl-6-phenyl-2H-[2,7]naphthylidine-l- 
one was obtained in light yellow solid using the same method as in Example 122 
except that 450 mg (1.905 mmol) of 8-methyl-6-phenyl-2H-[2,7]naphthylidine-l-one 
and 0.17 ml (2.286 mmol) of bromoethane were used instead of 2H- 
[2,7]naphthylidine-l-one and benzyl chloride. 

NMR (300 MHz, CDCI3) 6 1.39(t, 3H, /=7.2Hz), 3.20(s, 3H), 4.03(q, 2H, 
/=7.2H2), 6.43(d, IH, /=7.2Hz), 7.24(d, IH, /=7.2Hz), 7.41-7.52(m, 3H), 7.56(s, IH), 
8.08-8.12(m, 2 H). 
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Example 146: Synthesis of 2-ethyl-8-methyl-6-phenyl-3,4-dihydro-2H- 
[2,7]naphthylidine-l-one 

226 mg (86%) of 2-ethyl-8-methyl-6-phenyl.3,4-dihydro-2H- 
[2,7]naphthylidine-l-one was obtained in white solid using the same method as in 
Example 124 except that 260 mg (0.984 mmol) of 2-ethyl-8-methyl-6-phenyl-2H- 
P^Zlnaphthylidine-l-one was used instead of 8-methyl-6-phenyl-2H- 
[2,7]naphthylidine-l-one. 

NMR (300 MHz, CDCI3) 5 1.24(t, 3H, /-7.2Hz), 2.96-3.00(m, 5H), 3.55( t, 
2H, / =6.3H2), 3.63(q, 2H, / =7.2Hz), 7.38(s, IH), 7.39-7.50(m, 3H), 8.01 -8.05(m, 2 H) 

Example 147: Synthesis of 8-ftiran-2-yl-6-phenyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one 

328 mg (98%) of 6-phenyl-8-furan-2-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l- 
one was obtained in light yellow solid using the same method as in Example 27 
except that 8-chloro-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one (300 mg, 
1.155 mmol) was used instead of 8-chloro-6-methyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one . . 

m NMR (300 MHz, CDCI3) 5 3.11(t, 2H, ;=5.7Hz), 4.58( t, 2H, / =5.7Hz), 6.57- 
6.58(m, IH), 7.24-7.25(m, IH), 7.45-7.54(m, 4H), 7.60-7.61(m, IH), 8.08-8.13 (m, 2H) 

Example 148: Synthesis of 6-phenyl-8-thiophene-2-yl-3,4-dihydro-pyrano[3,4- 



c] pyridine-1 -one 
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334 mg (94%) of 6-phenyl-8-thiophene-2-yl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one was obtained in white solid using the same method as in Example 
27 except that 8<hloro-6-phenyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one (300 mg, 
1.155 nunol) and 2-(tributylstannyl)thiophene (734 mg, 2.310 mmol) were used 

instead of 8-chloro-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one and 2- 
(tributylstannyl)furan. 

m NMR (300 MHz, CDCI3) 6 3.11(t, 2H, /=5.7Hz), 4.57 (t, 2H, /=5.7Hz), 7.09- 
7.12(m, IH), 7.48-7.55(m, 5H), 7.87-7.88(m, IH), 8.12-8.16 (m, 2H) 

Example 149: Synthesis of 8-(4-fluorophenyl)-6-phenyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one 

186 mg (38%) of 8-(4-fluorophenyl)-6-phenyI-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one was obtained in white solid using the same method as in Example 
30 except that 8-chloro-6-phenyI-3,4-dihydro-pyrano[3,4-c]pyridine-l-one (400 mg, 
1.540 mmol) was used instead of 8-chloro-6-methyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one . 

iH NMR (300 MHz, CDCI3) 6 3.15(t, 2H, /=5.7Hz), 4.62( t, 2H, / =5.7Hz), 7.10- 
7.18(m, 2H), 7.47-7.54(m, 3H), 7.60(s, IH), 7.64-7.71(m, 2H), 8.09-8.14 (m, 2H) 

Example 150: Synthesis of 8-(4-fluorophenyl)-6-isopropyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one 

275 mg (44%) of 8-(4-fluorophenyl)-6-isopropyl -3,4-dihydro-pyrano[3,4- 
cjpyridine-l-one was obtained in white solid using the same method as in Example 
30 except that8-chloro-6-isopropyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one (500 mg, 
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2.216 mmol) was used instead of 8-chloro-6-methyI-3,4-dihydro-pyrano[3,4. 
c]pyridine-l-one . 

m NMR (300 MHz, CDCI3) 6 1.34(d, 6H, /=7.2Hz), 3.06(t, 2H, / =5.7Hz), 3.09- 
3.19(m, IH), 4.56( t, 2H, / =5.7H2), 7.04(s, IH), 7.08-7.13(m, 2H), 7.55 -7.60(m, 2H) 

Example 151: Synthesis of 2-(4-fluorophenyl)-4,6-dimethyl-nicotinonitrile 

2-chloro-4,6-dimethyl.nicotinonitrae (15.0 g, 90.031 mmol), 4- 
fluorophenylboric acid (15.1 g, 108.037 mmol) and anhydrous potassium carbonate 
(24.9 g, 180.062 mmol) were suspended in a mbcture of anhydrous toluene (300 ml) 
and anhydrous ethanol (15 ml). After 1 hr of stirring at room temperature under 
nitrogen atmosphere, Pd(PPh3)4 (5.2 g, 4.502 mmol) was added and heat reflux was 
performed for 20 hours at 110 under nitrogen atmosphere . The reaction solution 
was concentrated under reduced pressure. After adding a sahirated aqueous 
ammonium chloride solution (200 ml), distilled water (200 ml) was added and the 
solution was exh-acted with methylene chloride (400 ml x 2). The organic layer was 
dried with anhydrous sodium sulfate, filtered and concentrated. A silica gel 
colunm chromatography (20% EtOAc/hexane) was performed on the resulting 
residue to obtain 20.05 g (98 %) of white solid. 

m NMR (300 MHz, CDCI3) 5 2.58(s, 3H), 2.63(s, 3H), 7.11(s, IH), 7.15-7.22(m, 
2H), 7.85-7.90(m, 2H) 



Example 152: Synthesis of 4-(2-dimethylamino-vinyl).2-(4-fluorophenyl)^ 
methyl-nicotinonitrile 
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2-(4-Fluorophenyl)-4,6-dimethyl-nicotinonitrile (20.0 g, 88.398 mmol) was 
dissolved in anhydrous DMF (180 ml). N,N-dimethylformamide dimethylacetal 
(94%, 37.6 ml, 265.193 mmol) was added and the mixture was stirred for 15 hours at 
120 under nitrogen atmosphere. The reaction solution was concentrated under 
reduced pressure, dryied in vacuum and recrystallized with EtOAc/hexane. After 
keeping for 15 hours in a refrigerator, the resulting solution was filtered under 
reduced pressure and dired in vacuimi to obtain 20.52 g (83%) of yellow solid. 

m NMR (300 MHz, CDCI3) 5 2.52(s, 3H), 3.01(s, 6H), 5.38(d, IH, /=13.5Hz), 
7.01(s, IH), 7.11-7.19(m, 2H), 7.30(d, IH, /=13.5Hz), 7.76-7.83(m, 2Ii) 



Example 153: Synthesis of 8.(4-fluorophenyl)-6-methyl-2H-[2,71naphthylidine-l- 
one 

4-(2-dimethylamino-vinyl)-2-(4-fluorophenyl)-6-methyl-nicotinonitrile (18.5 
g, 65.759 mmol) was dissolved in acetic acid (50 ml). . Sulfuric acid (50 ml) was 
added while stirring the solution at 0 "C. Then, heat reflux was peroformed for 6 
hours at 110 °C. The reaction solution was cooled to room temperature and poured 
to ice water (800 g). The solution was neutralized by slowly adding a 20% sodium 
hydroxide aqueous solution, while stirring atO °C. The precipitated solid 
was filtered under reduced pressure, washed several times with distilled water 
and dired in vacuum forl5 hours at 45 "Cto obtain 14.44 g (86%) of yellow solid. 

NMR (300 MHz, DMSO-d 6) 6 2.54(s, 3H), 6.48(d, IH, /=7.2Hz), 7.11- 
7.l9(m, 2H), 7.36(d, IH, /=7,2Hz), 7.39-7.46(m, 3H) 
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Example 154: Synthesis of 8.(4-fluorophenyl)-6-methyl-3,4-dihydro-2H- 
[2,71naphthylidine-l-one 



195 



mg (88%) of 8-(4-fluorophenyl).6-methyl-3,4-dihydro-2H- 
[2,7]naphthylidine-l-one was obtained in white solid using the same method 
Example 124 except that 8-(4-fluorophenyl)-6-methyl-2H-[2,7]naphthyIidine-l- 
(220 mg, 0.865 mmol) was used instead of 8-methyl-6-phenyl-2H-{2,7]naphthylidine- 



as in 



one 



1-one. 



m NMR (300 MHz, CDCI3) 5 2. 60(s, 3H), 2.96(t, 2H, / =6.3Hz), 3.53-3.58(m, 
2H) 6.05(brs, IH), 7.0l(s, IH), 7.04-7.12(m, 2H), 7.47-7.54(m, 2H) 



Example 155: Synthesis of 8-(4-fIuorophenyI)-2,6-dimethyl.2H-I2,71naphthylidine- 
1-one 

368 mg (87%) of 8-(4-fluorophenyI)-2,6-dimethyl.2H-[2,7]naphthylidine-l- 
one was obtained in white solid using the same method as in Example 122 except 
that 8-(4-fluorophenyl)-6-methyl.2H-l2,7]naphthylidine-l-one (400 mg, 1.573 mmol) 
and iodomethane (0.12 ml, 1.888 mmol) were used instead of 2H- 
[2,7]naphthylidine-l-oneand benzyl chloride . 

NMR (300 MHz, CDCI3) 6 2.66(s, 3H), 3.47(s, 3H), 6.39(d, IH, /=7.5Hz), 
7.08 -7.16(m, 2H), 7.18(s, IH), 7.25(d, IH, /=7.5Hz), 7.40 -7.46(m, 2H) 



Example 156: Synthesis of 8.(4-fIuorophenyl).2,6-dimethyI.3,4-dihydro.2H- 
[2,7]naphthylidine-l -one 

146 mg (73%) of 8-(4-fluorophenyl)-2,6-dimethyl-3,4-dihydro-2H- 
[2,7]naphthylidine-l-one was obtained in white solid using the same method as in 
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Example 124 except that 8-(4-fluorophenyl)-2,6- dimethyl-2H-(2,7]naphthyIidine-l- 
one (200 mg, 0. 745 rmnol) was used instead of 8-methyl-6-phenyI-2H- 
[2,7]naphthylidine-l-one. 

NMR (300 MHz, CDCI3) 6 2.58(s, 3H), 2.96(t, 2H, /=6.3Hz), 3.09(s, 3H), 
3.62(t, 2 H, /=6.3Hz), 6.97(s, IH), 7.03-7.11(m, 2H), 7.40 -7.46(m, 2H) 



Example 157: Synthesis of 2-ethyl-8-(4-fluorophenyl).6-methyl.2H. 
I2,7]naphthylidine-l-one 

394 mg (93%) of 2-ethyl-8-(4-fluorophenyl)-6-methyl.2H-[2,7]naphthylidine- 
1-one was obtained in white solid using the same method as in Example 122 
except that 8-(4-fluorophenyl)-6-methyl-2H-[2,7]naphthylidine-l-one (380 mg, 1,495 
mmol) and bromoethane (0.13 ml, 1.794 mmol) were used instead of 2H- 
/2,7]naphthyiidine-l-one and benzyl chloride . 

m NMR (300 MHz, CDCI3) 6 1.29(t, 3H, /=7.2Hz), 2.66(s, 3H), 3.94(q, 2H, 
/=7.2Hz), 6.40(d, IH, / =7.2Hz), 7.07-7.15(m, 2H), 7.17(s, IH), 7.25(d, IH, /=7.2Hz), 
7.41-7.48(m, 2H) 



Example 158: Synthesis of 2-ethyl-8-(4.fluorophenyl)-6-methyl-3,4-dihydro-2H- 
[2,7]naphthylidine-l-one 

149 mg (67%) of 2-ethyl-8-(4-fluorophenyI)-6-methyl-3,4-dihydro-2H- 
[2,7]naphthylidine-l-one was obtained in white solid using the same method as in 
Example 124 except that 2-ethyl-8-(4-fluorophenyl)-6-methyI-2H-[2,7]naphthyIidine- 
1-one (220 mg, 0.779 mmol) was used instead of 8-methyl-6-phenyl-2H- 
[2,7] naphthy lidine-l -one. 
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iH NMR (300 MHz, CDCI3) 6 1.17(t, 3H, /=7.2Hz), 2.58(s, 3H), 2.94{t, 2H, 
/=6.3Hz), 3.54(q, 2H, / =7.2H2), 3.60(t, 2H, /=6.3Hz), 6.96(s, IH), 7.03-7.11(m, 2H), 
7.41-7.48(m, 2H) 



5 Example 159: Synthesis of 2-(2-dimethyIainino-ethyl)-8-(4-fluorophenyl).6. 
methyI-3,4-dihydro-2H-r2,7]naphthylidine-l-one 

8-(4-fluorophenyl)-6-methyI-3,4-dihydro-2H-[2,7]naphthylidine-l-one (200 
mg, 0.780 mmol) and 2-(dimethyIamino)ethyl chloride hydrochloride (225 mg, 1.561 
mmol) were dissolved in anhydrous DMF. Triethylamine (0.22 ml, 1.561 mmol) 

0 and NaH (60% dispersion in mineral oil, 124 mg, 3.122 mmol) were added while 
stirring the solution at 0 "C under nitrogen atmosphere. Then, the mixture was 
stirred at room temperahire for 20 hours under nitrogen atmosphere. A saturated 
ammonium chloride aqueous solution (10 ml) and distilled water (10 ml) were 
added while stirring the reaction solution at 0 °C. Extraction was performed with 

5 5% MeOH/CHCl3 (40 ml x 2). The organic layer was dried with anhydrous 
sodium sulfate, filtered and concentrated. A silica gel column chromatography 
(10 % MeOH/MC) was performed on the resulting residue to obtain 210 mg (82 %) 
of white solid . 

NMR (300 MHz, CDCI3) 5 2.27 (s, 6H), 2.49(t, 2H, / =6.6Hz), 2.58(s, 3H), 
2.94(t, 2H, / =6.3H2), 3.59-3.67(m, 4H), 6.96(s, IH), 7.04 -7.10(m, 2H), 7.45-7.50(m, 
2H) 



Example 160: Synthesis of 8.(4.fluorophenyI)-6-methyl-2-(2-pyrrolidine-l.yl. 
ethyI)-3,4-dihydro-2H-[2,7]naphthylidine-l-one 
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200 mg (73%) of 8-(4-fluorophenyl)-6-methyl-2-(2-pyrrolidine-l-yl-ethyI)-3,4- 
dihydro-2H-(2,7]naphthyIidine-l-one was obtained in light yellow solid using the 
same method as in Example 159 except that l-(2-chloroethyl)pyrrolidine 
hydrochloride (265 mg, 1.561 mmol) was used instead of 2-(dimethylamino)ethyl 
chloride hydrochloride. 

m NMR (300 MHz, CDCI3) 5 1.83(brs, 4H), 2.58(s, 3H), 2.67(brs, 4H), 2.77(t, 
2H, /=6.6Hz), 2.95(t, 2H, /=6.3Hz), 3.67-3.73(m, 4H), 6.97(s, IH), 7.04.7.10(m, 2H), 
7.44-7.49(m, 2H) 



Example 161: Synthesis of 8-(4-fluorophenyl).6-methyl-2-(2-morpholine-4-yl- 
ethyl)-3,4-dihydrQ-2H-[2,71naphthylidine-l-one 

150 mg (52%) of 8-(4-fluorophenyl)-6-methyl-2-(2-morpholine-4.yl-ethyl)-3,4- 
dihydro-2H-[2,7]naphthylidine-l-one was obtained in white solid using the same 
method as in Example 159 except that 4-(2-chloroethyl)morpholine hydrochloride 
(290 mg, 1.561 mmol) was used instead of 2-(dimethylamino)ethyl chloride 
hydrochloride. 

NMR (300 MHz, CDCI3) 6 2.48(br t, 4H), 2.56(t, 2H, /=6.3Hz), 2.59(s, 3H), 
2.96(t, 2H, /=6.3Hz), 3.61-3.70(m, 8 H), 6.97(s, IH), 7.04-7.10(m, 2H), 7.43-7.48(m, 2H) 



Example 162: Synthesis of 8-(4-fIuorophenyl).6-methyl-2-pyridine-2-yl-methyl-3,4. 
dihydro-2H-I2,7]naphthylidine-l-one 

239 mg (88%) of 8-(4-f]uorophenyl)-6-methyI-2-pyridine-2-yl-methyl-3,4- 
dihydro-2H-[2,7]naphthylidine-l-one was obtained in white solid using the same 
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method as in Example 159 except that 2-picolyl chloride hydrochloride (256 mg, 
1.561 mmol) instead of 2-(dimethylamino)ethyl chloride hydrochloride. 

NMR (300 MHz, CDCI3) 5 2.59(s, 3H), 2.92(t, 2H, /=6.3Hz), 3.76(t, 2H, 
/=6.3H2), 4.82(s, 2H), 6.96(s, IH), 7.0 3.7.11(m, 2H), 7.17-7.21(m, IH), 7.33(d, IH, 
5 /=7.8H2), 7.45-7.52(m, 2H) , 7.60-7.66(m, IH), 8.52-8.54(m, IH) 



Example 163: Synthesis of 8-(4-fluorophenyl)-2-(2-hydroxyethyl).6-methyl-3,4. 
dihydro-2H-[2,71naphthylidine-l-one 

8-(4-Fluorophenyl)-6-methyl.3,4-dihydro-2H-[2,7]naphthylidine-l-one (200 
10 mg, 0.780 mmol) was dissolved in anhydrous DMF and NaH (60% dispersion in 
mineral oil, 37 mg, 0.936 mmol) was added under nitrogen atmosphere while 
stirring the solution at 0 °C. After sHrring for 30 minutes at room temperature 
under nitrogen atmosphere, 2-(2-bromoethoxy)tetrahydro-2H-pyran (0.14 ml, 0.936 
mmol) was added dropwisely at 0 "C . The mixture was stirred for 2 hours at room 
15 temperature. A saturated ammonium chloride aqueous solution (10 ml) 
and distilled water (10 nrU) were added while stirring the reaction solution at 0 °C. 
Then, extraction was performed with EtOAc (50 ml). The organic layer was 
washed with a saturated sodium chloride aqueous solution, dried with anhydrous 
sodium sulfate, fUtered and concentrated. The resulting residue was dissolved in 
20 methanol (10 ml). PTSA (75 mg, 0.390 mmol) was added and the solutionwas 
stirred for 20 hours at room temperature. The reaction solution was concentrated 
under reduced pressure and a saturated sodium bicarbonate aqueous solution (10 
ml) was added. Then, extraction was performed with 10% MeOH/CHCb (20 ml x 
2). The organic layer was dried wtih anhydrous sodium sulfate, filtered and 
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concentrated. A silica gel column chromatography (3 % MeOH/MC) was 
performed on the resulting residue to obtain 162 mg (69 %) of white solid. 

NMR (300 MHz, DMSO-d6) 6 2.48(s, 3H), 2.92(t, 2H, /=6.3Hz) , 3.44- 
3.52(m, 4H), 3.64(t, 2H, /=6.3Hz), 4.76(brt, IH, /=5.1Hz), 7.11.7.18(m, 3H), 7.41-7.47(m, 
2H). 



Example 164: Synthesis of [8-(4-fluorophenyl)-6-methyI.l.oxoethyl.3,4-dihydro. 
lH-[2,7]naphthylidine-2-yl]-acetic acid ethyl ester 

347 mg (93%) of [8-(4-fluorophenyl)-6-methyl-l-oxoethyl-3,4-dihydro-lH- 
[2,7]naphthylidine-2-yl]-acetic acid ethyl ester was obtained in white solid using 
the same method as in Example 122 except that 8-(4-fluorophenyI)-6-methyl-3,4. 
dihydro-2H-[2,7]naphthylidine-l-one (280 mg, 1.093 mmol) and ethyl bromoacetate 

(0.15 ml, 1.312 mmol) were used instead of 2J^-R7]naphthylidine-l-oneand benzyl 
chloride . 

NMR (300 MHz, CDCI3) 5 1.27(t, 3H, /=7.2Hz), 2.60(s, 3H), 3.05(t, 2H, 
/=6.3Hz), 3.69(t, 2H, /=6.3Hz), 4.19(q, 2H, /=7.2Hz), 4.27(s, 2H), 6.99(s, IH), 7.03- 
.7.10(m, 2H), 7.44-7.51 (m, 2H). 



Example 165: Synthesis of I8-(4-fluorophenyl).6.methyI-l-oxoethyl.3,4-dihydro- 
lH-[2,71naphthyIidine -2-yl] -acetic acid 

[8-(4-Fluoro-phenyl)-6-methyl-l-oxoethyl-3,4-dihydro-lH-[2,7]naphthylidine-2- 
yl]-acetic acid ethyl ester (200 mg, 0.584 mmol) and LiOH (37 mg, 0.876 mmol) were 

dissolved in a mixture of THF (6 ml) and distilled water (2 ml) and stirred for 1 

hour at room temperature. The reaction solution was concentrated under reduced 
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pressure and dissolved in distilled water (20 ml). The solution was neutralized by 
adding a IN-HQ aqueous solution at 0 °Q while stirring. The precipitated crystal 
was filtered under reduced pressureand dried in vacuum to obtain 125 mg (68%) 
of white solid. 

NMR (300 MHz, DMSO-d6) 5 2.50(s, 3H), 2.98(t, 2H, / =6.3H2), 3.65(t, 2H, 
/=6.3Hz), 4.14(s, 2H), 7.10-7.16(m, 2H), 7.19(s, IH), 7.41-7.46(m, 2H), 12.78(brs, IH). 



Example 166: Synthesis of 2-[l,3]dioxolane-2-yl-methyl-8-(4-fluorophenyI)-6- 
methyI-3,4-dihydro-2H-[2,7]naphthylidine-l-one 



215 mg (81 %) of 2-[l,3]dioxolane-2-yl-methyl-8-(4-fluorophenyI)-6-methyl- 
3,4-dihydro-2H-[2,7]naphthyIidine-l-one was obtained in white solid using the same 
method as in Example 122 except that 8-(4-fluorophenyl)-6-methyl-3,4-dihydro-2H- 
[2,7]naphthylidine-l-one (200 mg, 0.780 mmol) and 2-bromomethyl-l,3-dioxolane 
(0.12 ml, 1.170 mmol) were used instead of 2H-[2,7]naphthylidine-l-one and benzyl 
15 chloride. 

m NMR (300 MHz, CDCI3) 6 2.59(s, 3H), 2.95(t, 2H, /=6.3Hz), 3.69(d, 2H, 
/=4.5Hz), 3.74(t, 2H, /=6.3Hz), 3.85-4.01 (m, 4H), 5.03(t, IH, ;=4.5H2), 6.97(s, IH), 7. 
04-7.10(m, 2H), 7.44-7.49 (m, 2H). 



20 Example 167: Synthesis of 2-(2.Il,3]dioxolane-2-yl-ethyl)-8-(4-fluorophenyI)-6- 
methyl-3,4-dihydro-2H-[2,7]naphthylidine-l-one 

252 mg (91%) of 2-(2-[l,3]dioxolane-2-yl-ethyl)-8-(4-fluorophenyl)-6-methyl-3,4- 
dihydro-2H-[2,7]naphthylidine-l-one was obtained in white solid using the same 
method as in Example 122 except that 8-(4-fluorophenyI)-6-methyl-3,4-dihydro-2H- 
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[2,7]naphthylidine.l.one (200 mg, 0.780 mmol) and 2-(2-bromoethyl)-l,3-dioxolane 
(0.14 ml, 1.170 mmol) were used instead of 2H-[2,7]naphthylidine-l-one and benzyl 
chloride. 

NMR (300 MHz, CDCI3) 6 1.94-2.01(m, 2H), 2.58(s, 3H), 2.94(t, 2H, /=6.3Hz) , 
3.61-3.66(m, 4H), 3.81-3.98(m, 4H), 4.9l(t, IH, /=4.5Hz), 6.96(s, IH), 7.04-7.09(m, 2H), 
7.43-7.48(m, 2H). 



Example 168: Synthesis of 6-chloro-8-cyclohexyl-3,4-dihydro-pyrano[3,4- 
cjpyridine-l-one Synthesis of 

A column chromatography (20% EA/Hx) was performed on the byproduct 
obtained during the synthesis of 8-chloro-6-cyclohexyl-3,4-dihydro-pyrano[3,4- 
cjpyridine-l-one to obtain 1.40 g (26%) of white solid. 

m NMR (300 MHz, CDCI3) 5 7.06(s, IH), d 4.44(t, J=6.0H2, 2H), 3.82-3.73(m, 
IH), 2.97(t, J=6.0Hz, 2H), 1.84-1.23(m, lOH). 



Example 169: Synthesis of 2-methoxy^-methyl-6-thiophene.2-yl-nicotinonitrile 

2.68 g (84%) of 2-methoxy-4-methyl-6-thiophene-2-yl-nicotinonitrile was 
obtained in white soUd using the same method as in Example 27 except that 6- 
chloro-2-methoxy-4-methyl-nicptinonitrile (2.52g, 13.81 mmol) was used instead of 
20 8-chloro-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one. 

m NMR (300 MHz, CDCI3) 6 7.67 (dd, IH, J=1.0Hz, 3.6Hz), 7.47(dd, IH, 
J=1.0, 3.6Hz), 7.16-7.12 (m, 2H), 4.10(s, 3H), 2.52(s, 3H). 
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Example 170: Synthesis of (3-cyano.2-methoxy-6-thiophene-2-yl-pyridine-4-yI)- 
acetic acid methyl ester 

2.63 g (85%) of (3-cyano-2-methoxy-6-thiophene-2-yl-pyridine-4-yI)-acetic 
add methyl ester was obtained in yellow solid using the same method as in 
Example 1 except that 2-methoxy-4-methyl-6-thiophene-2-yl.nicotinonitriIe (2.41 g, 
10.75 mmol) was used instead of 4-methyl-nicotinonitrile . 

m NMR (300 MHz, CDCI3) 6 7.69 (dd, J=l.lHz, 3.6Hz, IH), 7.49(dd, J=l.l, 3.6, 
IH), 7.26(s, IH) 7.16-7.12(m, IH). 



Example 171: Synthesis of 4-(2-hydroxyethyI)-2-methoxy-6-thiophene-2-yI- 
nicotinonitrile 

1.87 g (88%) of 4-(2-hydroxyethyl)-2-methoxy-6-thiophene-2-yl- 
nicotinonitrile was obtained in light yellow solid using the same method as in 
Example 2 except that (3-cyano-2-methoxy-6-thiophene-2-yl-pyridine-4-yl)-acetic 
acid methyl ester (2.35 g, 8.14 mmol) was used instead of (3-cyano-pyridine-4-yl). 
acetic acid methyl ester . 

m NMR (300 MHz, CDCI3) 5 7.69 (dd, IH, J=1.2Hz, 3.9Hz) 7.48(dd, IH, 
J=1.2Hz, 3.9Hz), 7.26(s, IH), 7.13(dd, IH, J=3.9Hz, 5.1Hz), 4.11(s, 3H), 4.00(t, J=6.2, 
2H), 3.07(t, J=6.5H, 2H). 



Example 172: Synthesis of 8-hydroxy-6-thiophene-2-yl-3,4-dihydro-pyrano[3,4- 
cjpyridine-l-one 

8-hydroxy-6-thiophene-2-yl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one (1.4g, 
68%) was obtained in yellow solid using the same method as in Example 3 except 
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that 4-(2-hydroxy-ethyl)-2-methoxy-6-thiophene-2-yl-nicotinonitriie (2.06g, 
7.91 mmol) was used instead of 4-(2-hydroxy-ethyl)-nicotinonitrile . 

NMR (300 MHz, CDCI3) 6 7.74, IH, dd J=l.lHz, 3.6H2), 7.52(dd, IH, 
J=0.9H2, 5.1Hz), 7.44(s, IH), 7.14(dd, IH, J=3.9Hz, 5.1Hz), 4.53(t, J=5.9Hz, 2H), 
3.10(J=6.2Hz, 2H), 2.43(s, 3H). 



Example 173: Synthesis of 6-ethyI-2-methoxy-4-methyl-nicotinonitrile 

1.92 g (66%) of the target compound was obtained in light yellow oil using 
the same method as in Example 101 except that n-ethylmagnesium bromide 
(3M solution) was used instead of n-propyl magnesium bromide. 

m NMR (300 MHz, CDCI3) 5 6.66 (s, IH), 4.00(s, 3H)2.69(q, J=7.5Hz, 2H), 
2.44(s, 3H), 1.28(t, J=7.5Hz, 3H). 



Example 174: Synthesis of (3-cyano-6-ethyl-2-niethoxy-pyridine-4-yl).acetic acid 
methyl ester 

1.90 g (74%) of the target compound was obtained in colorless oU using the 
same method as in Example 1 except that 6-ethyl-2-methoxy-4-methyl-nicotinonitrile 
(1.92 g, 10.90 mmol) was used instead of 4-methyl-nicotinonitriIe. 

^H NMR (300 MHz, CDQa) 6 6.79(s, IH), 4.06(s, 3H), 3.80(s, 2H), 3.76(s, 3H), 
2.76(q, J=7.5Hz, 2H), 1.30(t, J=7.7Hz, 3H). 



Example 175: Synthesis of 6-ethyl.4-(2- hydroxyethyI)-2-methoxy-nicotinonitrile 

1.67g (100%) of the target compound was obtained in white solid using the 
same method as in Example 2 except that (3-cyano-6-ethyl-2-methoxy-pyridine-4-yl)- 
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acetic acid methyl ester (1.90g, 8.10 mmol) was used instead of(3-cyano-pyridine- 
4-yl)-acetic acid methyl ester. 

NMR (300 MHz, CDCI3) 6 7.n{^s. IH), 4.03(s, 3H), 3.95(t, J=J=6.3Hz, 2H), 
3.01(t J=6.5Hz, 2H), 2.74(q, J=7.6Hz, 2H), 1.29(t. J=7.7Hz, 3H). 

Example 176: Synthesis of 6-ethyl.8-hydroxy-3,4-dihydro.pyrano[3,4-c]pyridine-l. 



one 



1.05 g (75%) of the target compound was obtained in white solid using the 
same method as in Example 3 except that 6-ethyl-4-(2-hydroxyethyl)-2- methoxy- 
10 nicotinonitrile (l.Slg, 7.30 mmol) was used instead of 4-(2-hydroxyethyl)- 
nicotinonitrile. 

NMR (300 MHz, CDQs) 6 6.09(s, IH), 4.28(t, J=6Hz, 2H), 2.82(t, J=6.0Hz, 
2H), 2.50(m, 2H), 1.16(t, J=7.4Hz, 3H). 



15 Example 177: Synthesis of 6-ethyl-l.oxoethyl.3,4-dihydxo.lH-pyrano[3,4- 
c]pyridine-8-yI acetic acid ester 

178 g (73%) of the target compound was obtained in white solid using the 
same method as in Example 21 except that 6-ethyl-8-hydroxy-3,4-dihydroxy. 
pyrano[3,4<]pyridine-l-one (200 mg, 1.04 mmol) was used instead of 8-hydroxy-6- 
20 methyI-3,4-dihydro-pyrano[3,4-c]pyridine-l-one . 

^H NMR (300 MHz, CDCI3) 6 7.04(s, IH), 4.5 l(t, J=6Hz, 2H), 3.06(t, J=6Hz, 
2H) 2.84(q, J=7.6Hz, 2H), 2.40(s, 3H), 1.32(t, J=7.7Hz, 3H). 
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Example 178: Synthesis of 8-chIoro-6-ethyl-3,4-dihydro-pyrano[3,4-c]pyridine-l- 
one 

822 mg (84%) of the target compound was obtained in white solid using 
the same method as in Example 90 except that 6-ethyl-8-hydroxy-3,4-dihydroxy- 
pyrano[3,4-c]pyridine-l-one (890 mg, 4.66 mmol) was used instead of 2,6-dihydroxy- 
4-methyl-nicotinonitrile. 

IH NMR(300Hz, CDCl 3) 6 7.02(s, IH), 4.48(t, J=5.9Hz, 2H), 3.05(t, J=5.9Hz, 
2J) 2.84(q, J=7.6Hz, 2H), 1.32(t, J=7.8H2, 3H). 

Example 179: Synthesis of 6-ethyl-8-piperidine-l-yl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one 

208 mg (100%) of the target compound was obtained in white solid using 
the same method as in Example 35 except that 8-chloro-6-ethyl-3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one (170 mg, 0.80 mmol) and piperidine (0.16 ml) were used 

instead of 8-chloro-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one and 4- 
fluoroaniline. 

iH NMR (300 MHz, CDCI3) 5 6.31(s, IH), 4.40(t, J= 5.7Hz, 2H), 3.50(br s, 4H), 
2.88(t, J=5.4Hz, 2H), 2.65(q, J=7.3Hz, 2H), 1.66(br s, 6H), 1.24(t, J=7.7Hz, 3H). 

Example 180: Synthesis of 6-ethyl-8-(4-methoxybenzylamino)-3,4-dihydro- 
pyrano(3,4-c]pyridine-l-one 

524 mg (96%) of the target compound was obtained in white solid using the 
same method as in Example except that 8-chloro-6-ethyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one (370 mg, 1.748 mmol) was used instead of 8-(4-methoxy- 
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benzylamino)-6-methyI-3,4-dihydro-pyrano[3,4-c]pyridine-l-oneand p. 
methoxybenzylamine (0.45 ml) was used instead of piperidine. 

NMR (300 MHz, CDCI3) 6 8.48(br s, IH), 7.31(d, J=9Hz, IH), 6.87-6.82(m, 
2H), 6.23(s, IH), 4.71(d, J=6Hz, 2H), 4.43(t, J=6.0, 2H), 3.79(s, 3H), 2.87(t, J=6Hz, 2H), 
2.65(q, J=7.5Hz, 2H), 1.26(t, J=7.5Hz, 3H). 



Example 181: Synthesis of 8-amino.6.ethyl.3,4-dihydro-pyridine[3,4-cJpyridine-l. 



one 



207 mg (96%) of the target compound was obtained in white solid using the 
same method as in Example 53 except that 6-ethyl-8-(4- methoxy-benzy]amino)-3,4- 
dihydro-pyrano[3,4-c]pyridine-l-one (349 mg, 1.17 mmol) was used instead of 8.(4- 

methoxy-benzylamino)-6-methyl.3,4.dihydro-pyrano[3,4-c]pyridine-l.one. 

NMR (300 MHz, CDCI3) 5 6.33(s, IH), 4.46(t, J=6.2, 2H), 2.90(t, J=6Hz, 2H), 
2.62(q, J=7.5Hz, 2H), 1.25(t, J=7.7Hz, 3H). 



Example 182: Synthesis of 8-amino-6-isopropyl.3,4.dihydro-pyranoI3,4.cJpyridme. 
1-one 

191 mg (100%) of the target compound was obtained in white solid using the 
same method as in Example 53 except that 6-isopropyl-8-(4-methoxy-ben2ylamino)- 
3,4-dihydro-pyranoI3,4-c]pyridine-l-one (350 mg, 0.93nnol) was used instead of 8-(4- 

methoxy-benzyIamino)-6-methyI-3,4-dihydro.pyrano[3,4-c]pyridine-l-one. 

^H NMR (300 MHz, CDCI3) 5 6.33(s, IH), 4.47(t, J=6.0Hz, 2H), 2.93-2.78(m, 
3H),1.24(d,J=6.9Hz,6H). 
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Example 183: Synthesis of 6-isopropyl-8-piperidine-l-yl-3,4-dihydro-pyranol3,4- 
c]pyridine-l-one 

204 mg (99%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chloro-6-isopropyl-3,4-dihydro- 
5 pyranoI3,4-c]pyridine-l-one (170 mg, 0.75 mmol) and piperidine (0.15 ml) were used 

instead of 8-chloro-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one and 4- 
fluoroaniline. 



10 



20 




m NMR (300 MHz, CDQa) 6 6.32 (s, IH), 4.39(t, J=6.0Hz, 2H), 3.50(bs, 4H), 
2.90-2.82(m, 3H), 1.65 (s, 6H) 1.24(d, J=6.9H2, 6H). 



Example 184: Synthesis of 8-[4-(2-hydroxyethyl)-pipera2ine-l.yl]-6-isopropyl-3,4- 
dihydro-pyrano[3,4-cJpyridine-l-one 

226 mg (87 %) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chloro-6-isopropyl-3,4-dihydro- 
15 pyrano(3,4-c]pyridine-l-one (180 mg, 0.80 mmol) and 2- piperazine-l-yl-ethanol 

(0.20 ml) were used instead of 8<hloro-6-methyI-3,4-dihydro-pyrano[3,4.c]pyridine- 
1-one and 4-fluoroaniline. 

iH NMR (300 MHz, CDCI3) 6 6.40(s, IH), 3.68-3.57(m, 6H), 2.93-2.85(m, 3H), 
2.67-2.60(m, 6H), 1.23(d, J=6.9Hz, 6H). 



Example 185: Synthesis of 8-(4-benzyl-piperazine-l-yI)-6-isopropyl-3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one 

289 mg (99%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chloro-6-isopropyl-3,4-dihydro- 
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pyrano[3,4-c]pyridine-l-one (180 mg, 0.80 mmol) and 1-benzylpiperazine (0.27ml) 

were used instead of 8<hloro.6.methyl-3,4-dihydro-pyrano[3,4-cJpyridine-l-one and 
4-fluoroaniline. 

NMR (300 MHz, CDCI3) 6 7.37-7.25(m, 5H), 6.37(s, IH), 4.39(t, J= 6.3H2, ' 
2H), 3.59-3.55(m, 6H), 2.91-2.81(m, 3H), 2.56(t, J=5.1Hz, 4H), 1.22(d, J=6.9Hz, 6H). 

Example 186: Synthesis of 6-i8opropyl-8-(4-phenyl-pipera2ine-l.yI)-3,4.dihydro. 
pyrano(3,4-c]pyridine-l-one 

254 mg (70%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chIoro-6-isopropyl-3,4-dihyd 
pyrano[3,4-c]pyridine-l-one (160 mg, 0.71 mmol) and 1-phenylpiperazine (0.22 ml) 

were used instead of 8-chloro-6-methyI-3,4-dihydro-pyrano[3,4<]pyridine-l-one and 
4-fluoroaniline. 

NMR (300 MHz, CDCI3) 5 7.30-7.25(m, 2H), 6.94(d, J=8.4Hz, 2H), 6.86(t, 
15 J=7.1Hz, IH), 6.42(s, IH), 4.43(t, J=5.6Hz, 2H), 3.74(t, J=5.6Hz, 4H), 3.33(t, J=5.1Hz, 
4H), 2.91-2.84(m, 3H), 1.25(d, J=7.2Hz, 6H) 
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Example 187: Synthesis of 8-[4-(2.ethoxy-phenyI)-piperazine-l-ylJ.6-isopropyI.3,4. 
dihydro-pyrano[3,4-c]pyridine-l-one 

265 mg (99 %) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chloro-6-isopropyl.3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one (150 mg, 0.66 mmol) and l-(2-ethoxy-phenyl)- 
piperazine hydrochloride (322 mg) were used instead of 8-chloro-6-methyl-3,4. 
dihydro-pyranoI3,4-c]pyridine-l-one and 4-fluoroaniIine. 
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NMR (300 MHz, CDCI3) 6 7.00-6.85(m, 4H), 6.39(s, IH), 4.43(t, J=5.7, 2H), 
4.10(q, J=7.0H2, 2H), 3.76(t J=4.8H2, 4H), 3.21(t, J=4.8Hz, 4H), 2.93-2.84K 3H), 
1.48(t, J=7.1H2, 3H), 1.25(d, J=6.9Hz, 6H). 



Example 188: Synthesis of 6-isopropyl-8-(4-methyl-piperazine-l-yl)-3,4.dihydro- 
pyrano[3,4-c]pyridine-l-one 

246 mg (96%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chloro-6-isopropyl-3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one (200 mg, 0.89 mmol) and 4-methyIpiperazine were 

used instead of 8-chloro-6-methyI-3,4-dihydro-pyrano[3,4.clpyridine-l-one and 4- 
fluoroaniline. 

m NMR (300 MHz, CDCI3) 5 6.39(s, IH), 4.41( t, J=5.9Hz, 2H), 3.60(t, J=5.1Hz, 
4H), 2.94-2.82(m, 3H) 2.54(t, J=5.1Hz, 4H), 2.34(s, 3H), 1.23(d, J=6.3H2, 6H). 



Example 189: Synthesis of 6-isopropyl.8-morpholine-4-yl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one 

239 mg (98%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chloro-6-isopropyl-3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one (200 mg, 0.89 mmol) and morpholine (0.16 ml) were 

used instead of 8-chloro-6.methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one and 4- 
fluoroaniline. 

'H NMR (300 MHz, CDCI3) 6 6.34(s, IH), 4.41(t, J= 5.6H2, 2H), 3.47(br s, 4H), 
2.93-2.85(m, 3H), 1.96-l,91(m, 4H), 1.25(d, J=6.9Hz, 6H). 
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Example 190: Synthesis of 6-isopropyl-8-pyrroIidine.l-yl-3,4-dihydro-pyranoI3,4. 
c]pyridine-l-one 

227 mg (99%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chloro-6-isopropyI-3,4-dihydro- 
5 pyrano[3,4-c]pyridine-l-one (200 mg, 0.89 mmol) and pyrrolidine (0.15 ml) were 

used instead of 8-chloro-6-methyl.3,4-dihydro-pyrano[3,4-c]pyridine-l-one and 4- 
fluoroaniline. 

NMR (300 MHz, CDCI3) 5 6.43(s, IH), 4.42(t, J=5.6H2, 2H), 3.82(t, J=4.8H2, 
4H), 3.56(t, J=4.7Hz, 4H), 2.94.2.86(m, 3H), 1.24(d, J=6.9Hz, 6H). 

0 

Example 191: Synthesis of 6-isopropyl-8-(methyI-phenethyI.amino)-3,4.dihydro- 
pyranoI3,4-c]pyridine-l-one 

260 mg ( 100%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chloro-6-isopropyI-3,4-dihyd 
■> pyranoP,4-c]pyridine.l-one (180 mg, 0.80 mmol) and methylphenylamine (0.23 ml) 

were used instead of 8-chloro-6-methyi.3,4-dihydro-pyrano[3,4K:]pyridine.l.one and 
4-fluoroaniJine. 

NMR (300 MHz, CDCI3) 6 7.33-7.19(m, 5H), 6.34(s, IH), 4.41(t, J=5.7Hz, 
2H), 3.89-3.84(m, 2H), 3.03-2.86(m, 8H) , 1.28(d, J=6.9Hz, 6H). 

Example 192: Synthesis of 8-[l,4']biperidi„yl.r-yl^.isopropyl.3,4-dihydro- 
pyrano[3,4-cJpyridine-l-one 

271 mg (95%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chloro-6-isopropyl-3,4-dihyd 



ro- 



ro- 
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pyranoI3,4-c]pyridine-l.one (180 mg, 0.80 mmol) and [l,4']biperidinyl (269 mg) 

were used instead of 8-chloro-6-methyl-3,4^ihydro-pyrano[3,4-c]pyridine-l-one and 
4-fluoroaniline. 

m NMR (300 MHz, CDCI3) 5 6.47(s, IH), 4.43(t J=5.9Hz, 2H), 4.22(br s, IH), 
4.11(br s, IH), 3.46-3.26(m, 3H), 3.02-2.82(m, 7H), 2.47.2.29(m, 4H), 2.05-1.85(m, 5H), 
1.72-1.64(br s, 2H), 1.23(d, J=7.2Hz, 6H). 



Example 193; Synthesis of 8-(4.benzyl.piperidine.l.yl)-6.isopropyl-3,4.dihydro- 
pyranol3,4-c] pyridine-l-one 

280 mg ( 96%) of the target compound was obtained in white solid using the 
same method as in Example 353 except that 8-chloro-6-isopropyl-3,4-dihydro- 
pyranoI3,4-c]pyridine-l-one (180 mg, 0.80 mmol) and 4-benzyIpiperidine (0.28 ml) 

were used instead of 8-chloro-6-methyl-3,4-dihydro-pyrano[3,4.c]pyridine-l-one and 
4-fluoroaniline, 

NMR (300 MHz, CDCI3) 5 7.30-7.26(m, 2H), 7.21-7.15(m, 3H), 4.39(t, 
J=5.7Hz, 2H), 4.04(br d, J=13.5Hz, 2.99-2.81(m, 5H), 2.57(d, J=7.2Hz, 2H), 1.83-1.72(m, 
3H), 1.46-1.33(m, 2H), 1.20(d, J=5.4Hz, 6H). 



Example 194: Synthesis of l-(6-isopropyl-l.oxoethyI-3,4.dihydro-lH.pyranoI3,4. 
c]pyridine-8-yl)-piperidine-3-carboxylamide 

207 mg (82%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chloro-6-isopropyl-3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one (180 mg, 0.80 mmol) and piperidine-3-carboxylamide 
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(205 mg) were used instead of 8-chloro-6-methyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one and 4-fluoroaniIine. 

m NMR (300 MHz, DMSO d6) 7.3 l(br s, IH), 6.83(br s, IH) 6.55(s, IH), 
4.37(t, J=5.4Hz, 2H), 3,89(br d, J=12.9Hz), 2.99-2.79(m, 5H), 2.39-2.35(m, IH), 1.89(m, 
5 IH), 1.68-1.53(m 3H), 1.19(d, J=6.9Hz, 6H). 



10 



Example 195: Synthesis of 5-(-isopropyl-l.oxoethyI.3,4.dihydro-lH.pyranoI3,4. 
c]p)rridine-8-ylamino)-pentanoicacid 

98 mg (36 %) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8.chloro-6-isopropyl-3,4-dihydro- 
pyrano[3,4-c]pyridine-l.one (200 mg, 0.89 mmol) and 5-aminopentanoic acid (208 

mg) were used instead of 8-chloro.6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l- 
one and 4-fluoroaniline. 

m NMR (300 MHz, CDCI3) 6 8.17(br s, IH), 6.21(s, IH), 4.44(t, J=6.2Hz, 2H), 
15 3.61-3.55(m, 2H), 2.89-2.82(m, 3H), 2.42(t, J=7.1H2, 2H), 1.76-1.69(m, 4H), 1.23(d, 
J=6.9Hz, 6H). 



20 



Example 196: Synthesis of 6-isopropyl-8.thiomorpholine-4-yI.3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one 

259 mg (100%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8<hloro-6.isopropyI-3,4-dihydro. 
pyrano[3,4-c]pyridine-l-one (200 mg, 0.89 mmol) and thiomorpholine 

(0.17ml) were used instead of 8-chIoro-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine- 
1-one and 4-fIuoroaniline. 
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m NMR (300 MHz, CDQa) 6 6.42(s, IH) , 4.42(t J=6.2H2, 2H), 3.84-3.80(m, 
4H), 2.93-2.86(m, 3H), 2.80-2.76(m, 4H), 1.23(d, J=6.9Hz, 6H). 



Example 197: Synthesis of 8-(14-dioxoethyl-thiomorpholine.4.yl).6.isopropyl.3,4- 
5 ciihydro-pyrano[3,4-c]pyridine-l-one 

A mixture of 6-isopropyI-8-thiomorphoIine-4-yl-3,4-dihydro.pyrano[3,4. 
c]pyridine-l-one (280 mg, 0.96 mmol) and Oxone was dissolved in 4 mJ of methanol. 
Then, 2 ml of water was added and the mixture was stirred for 3 hours. The 
reaction solution was diluted with water and extracted 3 times with MC The 

0 organic layer was washed with saturated brine, dried with anhydrous sodium 
sulfate and filtered. The filtrate was concentrated under reduced pressure. A 
column chromatography was performed with ethyl actate/hexane (1:1) on the 
resulting residue to obtain 210 mg (68%) of the target compound. 

NMR (300 MHz, CDCI3) 6 6.59(s, IH), 4.46(t, J=5.7Hz, 2H), 4.01(t, J=5.3H2, 

1 4H), 3.24(t, J=5.3Hz, 4H), 3.00-2.87(m, 3H), 1.25(d, J=6.9Hz, 6H). 

Example 198: Synthesis of 8-[4.(2-chlorophenyI).piperazine-l-yl].6-isopropyI.3,4. 
dihydro-pyrano(3,4-clpyridine-l-one 

185 mg (90%) of the target compound was obtained in colorless oil using the 
same method as in Example 35 except that 8-chIoro-6-isopropyl-3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one (120 mg, 0.53 mmol) and l-(2.chloro-phenyl). 
piperazine hydrochloride (253 mg) were used instead of 8-chloro-6-methyl-3,4- 
dihydro-pyrano[3,4-c]pyridine-l-one and 4-fluoroaniIine. 
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NMR (300 MHz, CDCI3) 5 7.35-6.90 (m, 4H), 6.41 (s, IH), 4.43 (t, J=6.0H2, 
2H), 3.73 (t, J=4.8Hz, 4H), 3.18 (t, J=4.8Hz, 4H), 2.93-2.84 (m, 3H), 1.25 (d, J=6.9H2, 
6H). 



5 Example 199: Synthesis of 6-isopropyI-8-(4-pyridine-2-yl-piperazine-l-yl).3,4. 
dihydro-pyranol3,4-c]pyridine-l-one 

178 mg (95%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chloro-6-isopropyl-3,4-dihydro- 
pyrano[3,4-cJpyridine-l-one (120 mg, 0.53 mmol) and l-(2-pyridine)-piperazine 

10 (173 mg) were used instead of 8-chloro-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine- 
1-one and 4-fluoroaniline. 

NMR (300 MHz, CDQa) 5 8.20-8.18 (m, IH), 7.51-7.45 (m, IH), 6.64-6.59 
(m, 2H), 6.42 (s, IH), 4.43 (t, J=6.0Hz, 2H), 3.71 (s, 8H), 2.93-2.86 (m, 3H), 1.23 (d, 
J=6.9Hz, 6H). 



15 



Example 200: Synthesis of l-(6-isopropyl-l-oxoethyI-3,4-dihydro-lH-pyrano[3,4. 
c]pyridine-8-yl)-piperidine-3-carboxylic acid ethyl ester 

175 mg (95%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 8-chIoro-6-isopropyl-3,4-dihydro- 
20 pyranol3,4-c]pyridine-l-one (120 mg, 0.53 mmol) and piperidine-3-carboxyIic acid 
ethyl ester (170 mg) were used instead of 8-chIoro-6-methyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one and 4-fluoroaniline. 
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NMR (300 MHz, CDQa) 5 6.39 (s, IH), 4,43-4.39 (m, 2H), 4.28-4.22 (m, IH), 
4.14 (q, J=6.9Hz, 2H), 3.91-3.86 (m, IH), 3.13-2.71 (m, 6H), 2.13-2.09 (m, IH), 1.78.1.62 
(m, 3H), 1.27-1.22 (m, 9H). 



5 Example 201: Synthesis of l-(6-isopropyl.l.oxoethyl.3,4-dihydro-lH-pyrano[3,4. 

cJpyridine-8-yl)-piperidine-4-carboxylic acid ethyl ester 

170 mg (92%) of the target compourtd was obtained in colorless oil using the 

same method as in Example 35 except that 8-chloro-6-isopropyl-3,4-dihydro- 

pyrano[3,4<]pyridine-l.one (120 mg, 0.53 mmol) and piperidine-4-carboxyIic acid 
0 ethyl ester (170 mg) were used instead of 8-chloro-6.methyl-3,4-dihydro-pyranol3,4- 

cjpyridine-l-one and 4-£luoroaniline. 

^H NMR (300 MHz, CDCI3) 6 6.37 (s, IH), 4.40 (t, J=6.3Hz, 2H), 4.14 (q, 
J=6.9Hz, 2H), 4.06-3.99 (m, 2H), 3.16-3.07 (m, 2H), 2.92-2.81 (m, 3H), 2.60-2.50 (m, IH), 
1.98-1.77 (m, 4H), 1.28-1.23 (m, 9H). 



Example 202: Synthesis of 2-propyI-6-methoxy-4.methyI-nicotinonitrile 

10.2 g (89%) of the target compound was obtained in light yellow oil using 
the same method as in Example 101 except that 2<hIoro-6-methoxy-4-methyl- 
nicotinonitrile (11 g, 60.3 mmol) and propyl magnesium bromide (2 M solution) 
were used instead of 6<hloro-2- methoxy-4-methyl-nicotinonitrile and „-propyl 
magnesium bromide . 

'H NMR (300 MHz, CDCI3) 6 6.47(s, IH), 3.95(s, 3H), 2.89(t, J=4.7Hz, 2H), 
2.44(s, 3H), 1.81(m, 2H), 1.00(t, J=7.4, 3H). 
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Example 203: Synthesis of (3-cyano-2.propyl-6.methoxy-pyridine-4-yl).acetic acid 
methyl ester 

10.47 g ( 79%) of the target compound was obtained in transparent oil using 
the same method as in Example 1 except that 2-propyl-6-methoxy-4-methyl. 
nicotinonitrile (10.15 g, 53.35 mmol) was used instead of 4-methyl-nicotinomtrile. 

NMR (300 MHz, CDCI3) 6 6. 58(s, 0.93), 3.97(s, 3H), 3.77(s, 2H), 3.75(s, 3H), 
2.92(t, J=7.7H2, 2H), 1.86.1.78(m, 2H), 1.0l(t, J=7.4Hz, 3H). 



Example 204: Synthesis of 4-(2-hydroxyethyl)-2.propyl.6-methoxy.nicotinonitrile 

9.03g (97%) of the target compound was obtained in white solid using the 
same method as in Example 2 except that (3-cyano.2- propyl-6-methoxy-pyridine-4- 
yl)-acetic acid methyl ester (10.46 g, 42.13 mmol) was used instead of (3-cyano- 
pyridine-4-yl)-acetic acid methyl ester. 

NMR (300 MHz, CDCI3) 6 6.57(s, IH), 3.97-3.93(m, 5H), 3.00(t, J=6.3Hz, 
2H), 2.91(t, J=7.7Hz, 2H), 1.88-1.75(m, 2H), 1.01(t, J=7.4Hz, 3H). 



Example 205: Synthesis of 6-hydroxy-8.propyl.3,4.dihydro-pyrano[3,4-cIpyridi 
1-one 



ne- 



7.94 g (94%) of the target compound was obtained in white solid using the 
same method as in Example 3 except- that 4-(2-hydroxyethyI)-2-propyl-6-methoxy- 
nicotinonitrile (9.02 g, 40.95 mmol) was used instead of 4-(2-hydroxyethyl)- 



nicotinonitrile . 



^H NMR (300 MHz, CDQs) 6 12.7( br s, IH) 6.24(s, IH), 4.39(t, J=5.7H2, 2H), 
3.13-3.08(m, 2H), 2.92-2.88(m, 2H), 1.82-1.70(m, 2H), 1.04(t, J=74Hz). 
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Example 206: Synthesis of 6-chloro-8-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l. 



one 



4.99 g (95%) of the target compound was obtained in white solid using the 
same method as in Example 90 except that 4-(2-hydroxyethyl)-2-propyI-6-methoxy- 
nicotinonitrile (4.83 mg, 23.37 mmol) was used instead of 2,6-dihydroxy-4-methyl- 
nicotinonitrile . 

m NMR (300 MHz, CDCh) 6 7.11 (s, IH), 4.46(t, J=6.0Hz, 2H), 3.23-3.18(m, 
2H), 3.01(t, J=5.7Hz, 2H), 1.80.1.72(m, 2H), 1.02(t, J=7.4Hz, 3H). 



Example 207: Synthesis of 6-piperidine-l-yl-8-propyI-3,4-dihydro-pyrano[3,4- 
clpyridine-l-one 

Toluene (4.4 ml) and piperidine (0.18 ml) were added to 6-chloro-8-propyl- 
3,4-dihydro.pyrano[3,4-c]pyridine-l-one (200 mg, 0.89 mmol) and heat refulx was 
15 performed overnight. The filtrate was concentrated under reduced pressure. A 
column chromatography was performed on the resulting residue with hexane-ethyl 
acetate (1:1) to obtain 243 mg (100%) of the target compound in white solid. 

iH NMR (300 MHz, CDCI3) 6 6.19 (s, IH), 4.34 (t, J=5.7Hz, 2H), 3.67 (t, 
J=5.7Hz, 4H), 3.10 (t, J=7.8Hz, 2H), 2.85 (t, J=5.7Hz, 2H), 1.81-1.58 (m,.8H), 0.999 (t, 
20 J=7.5Hz, 3H). 



Example 208: Synthesis of 8-propyI-6-pyrroIidine-l-yI-3,4-dihydro-pyranol3,4- 
c]pyridine-l-one 
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219 mg (95 %) of the target compound was obtained in white solid using the 
same method as in Example 207 except that pyrrolidine (0.15 ml) was used instead 
of piperidine. 

NMR (300 MHz, CDCI3) 5 6.20( s, IH), 4.35(t, J=5.4Hz, 2H), 3.68(t, J=5.4H2, 
4H), 3.11(t, J=7.7Hz, 2H), 2.86(t, J=5.9Hz, 2H), 1.81-1.59(m, 8H), 1.00(t, J=7.4Hz, 3H). 



Example 209: Synthesis of 6.morpholine-4.yl.8.propyl.3,4-dlhydro-pyranoI3,4- 
c]pyridine-l-one 

157 mg (64%) of the target compound was obtained in white solid using the 
10 same method as in Example 207 except that morpholine (0.15 ml) was used instead 
of piperidine. 

NMR (300 MHz, CDCI3) 6 6.20(s, IH), 4.37(t, J=5.9Hz, 2H), 3.80 (t, J=4.8Hz, 
4H), 3.67(t, J=5.0Hz, 4H), 3.1(t, J=7.7Hz, 2H), 2.89(t, J=5.7Hz, 2H), 1.81.1.68(m, 2 H), 
1.00(t,J=7.4Hz,3H). 



Example 210: Synthesis of 6-(4-methoxybenzylamino)-8-propyl.3,4-dihydro- 
pyrano[3,4-cJpyridine-l-one 

NMP (11 ml), triethylamine (0.93 ml) and 4-methoxybenzylamine (0.58 ml) 
were added in sequence to 6-chloro-8-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l- 
20 one (500 mg, 2.21 mmol) and heat reflux was performed overnight. A saturated 
ammonium chlrodie solution was added to the reaction solution. The resulting 
neutralized solution was extracted with ethyl acetate. The organic layer was 
washed with water and a saturated sodium chloride solution, dired with anhydrous 
sodium sulfate and filtered. The remainig solution was concentrated under reduced 
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pressure. A column chromatography was performed on the resulting residue with 
hexane-ethyl acetate (1:1) to obtain 636 mg (88%) of the target compound in white 
solid. 

NMR (300 MHz, CDCk) 6 7.26(m, 2H), 6.88(m, 2H), 6.00(s, IH), 5.27(br s, 
IH), 4.46(d, J=5.7Hz, 2H), 4.35(t, J=5.9Hz, 2H), 3.81(s, 3H), 3.11.3.07(m, 2H), 2.84(t, 
J=6.0H2, 2H), 1.79-1.67(m, 2H), 1.00(t, J=7.4Hz, 3H). 



Example 211: Synthesis of 6-amino-8-propyl.34.dihydro.pyrano[3,4-c]pyridine-l- 



one 



208 mg (94%) of the target compound was obtained in white solid using the 
same method as in Example 53 except that 6-(4-methoxy.benzylamino)-8-propyl-3,4- 
dihydro-pyrano[3,4^]pyridine-l-one (350 mg, 1.07 mmol) was used instead of 8-(4- 

methoxy-benzylamino)-6-methyl-3,4.dihydro-pyrano[3,4-cJpyridine-l-one. 

m NMR (300 MHz, CDCI3) 6 6.14(s, IH), 4.83(br s, 2H), 4.37(t, J=6.0Hz, 2H), 
3.10-3.05(m, 2H), 2.87(t, J=5.9Hz, 2H), l.ll-1.65(m, 2H), 1.01(t, J=7.4Hz, 3H). 

Example 212: Synthesis of 8-cyclohexyl-6-piperidine-l-yl.3,4.dihydro-pyrano[3,4. 
c]pyridine-l-one 

227 mg (97%) of the target compound was obtained in white solid using the 
same method as in Example 207 except that 6-chloro-8-cyclohexyl-3,4-dihydro- 
pyrano[3,4-c]pyridine.l-one (198 mg, 0.74 mmol) was used instead of 6-chloro-8- 
propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-Qne. 

NMR (300 MHz, CDCI3) 6 6.17(s, IH), 4.33(t, J=6.0H2, 2H), 3.83-3.66(m, 5 
H), 2.84(t, J=5.7Hz, 2H), 1.85-1.23(m, 16H). 
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Example 213: Synthesis of 8-cyclohexyl-6-morpholine-4-yl-3,4-dihydro-pyrano(3,4- 
c]pyridine-l-one 

220 mg (89 %) of the target compound was obtained in white solid using the 
5 same method as in Example 207 except that 6-chloro-8-cyclohexyl-3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one (208 mg, 0.78 mmol) and morpholine (1.36 ml) were 

used insated of 6-chloro-8-propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one 
and piperidine. 

m NMR (300 MHz, CDCI3) 6 6.18(s, IH), 4.35(t, J=5.9Hz, 2H), 3.83-3.66(m, 
10 9H), 2.88(t J=5.9Hz, 2H), 1.85-1.23(m, lOH). 

Example 214: Synthesis of 8-cyclDhexyl-6-(4-methoxybenzylamino)-3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one 

555 mg (81%) of the target compound was obtained in white solid using the 
15 same method as in Example 210 except that 6-chloro-8-cyclohexyl-3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one (500 mg, 1.88 mmol) was used instead of 6-chIoro-8- 
propyl-3,4-clihydro-pyrano[3,4-c]pyridine-l-one. 

NMR (300 MHz, CDCb) 6 7.29 (s, IH), 6.91-6.86(m, 2H), 5.96(s, lH)5.15(br 
s, IH), 4. 49(d, J=6.0Hz, 2H), 4.3 3(t, J=5.9Hz, 2H), 3.86-3.74(m, 5H), 2.82(t, J=5.1Hz, 
20 2H), 1.82-1.18(m, lOH). 

Example 215: Synthesis of 6-amino-8-cyclohexyl-3,4-dihydro-pyrano[3,4- 
c]pyridine-l-one 

90-31 



10 



PCT/KR200^003545 

^ n J. .-J ^ am * 




244 mg (92%) of the target compound was obtained in white solid using the 
same method as in Example 53 except that 6-(4-methoxy-benzylamino)-8-cyclohexyI- 
3,4-dihydro-pyrano[3,4-c]pyridine-l-one (398 mg, 1.09mol) was used instead of 8.(4- 

methoxy.benzylamino).6-methyl-3,4.dihydro-pyrano[3,4-c]pyridine-l-one. 

NMR (300 MHz, CDQs) 6 6.10(s, IH), 4.72(br s, IH), 4.35(t, J=5.9Hz, 2H), 
3.78(t, J=11.0Hz, IH), 2,85(t, J=6.0Hz, 2H), 1.81-1.25(m, lOH). 



Example 216: Synthesis of 6.chloro^.isopropyl.3,4.dihydro-pyranoI3,4. 
c]pyridine-l-one 

The byproduct formed during the synthesis in Example 183 was separated 
by column chromatography. 

^H NMR (300 MHz, CDCI3) 6 7.06(s, IH), d 4.44( t, J=6.0Hz, 2H), 3.82-3.73(m, 
IH), 2.97(t, J=6.0Hz, 2H), 1.23(d, J=6.3Hz, 6H). 



15 Example 217: Synthesis of 8-isopropyl.6.piperidine-l.yl.3,4.dihydro-pyranol3,4. 
c]pyridine-l-one 

238 mg (98%) of the target compound was obtained in white solid using the 
same method as in Example 207 except that 6-chloro-8-isopropyI-3,4-dihydro- 
pyrano[3,4-c]pyridine-l-one (200 mg, 0.89 mmol) was used instead of 6-chloro-8. 
20 propyl-3,4-dihydro-pyrano[3,4<]pyridine-l-one. 

^H NMR (300 MHz, CDCI3) 5 7.29(s, IH), 6.89(m, 2H), 5.98(s, IH), 5.17(br s, 
IH), 4.51(d, J=5.4Hz, 2H), 4.34(t, J=6.1Hz, 2H), 4.19-4.10(m, IH), 8.81 (s, 3H), 2.83(t, 
J=5.7Hz, 2H), 1.23(d, J=6.3Hz, 6H). 
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Example 218: Synthesis of 8-isopropyl-6-(4-methoxyben2ylamino)-3,4-dihydro- 
pyrano[3,4-clpyridine-l-one 

567 mg (78%) of the target compound was obtained in white solid using the 
same method as in Example 210 except that 8-chloro-8-isopropyl-34-dihydro- 
pyrano[3,4-c]pyridine-l-one (500 mg, 2.22 mmol) was used instead of 6-chIoro-8- 
propyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one» 

NMR (300 MHz, CDCI3) 6 7.29 (s, IH), 6.91-6.87(m, 2H), 5.98(s, IH) , 
5.17(br s, IH), 4. 51(d, J=5.4Hz, 2H), 4.34(t J=5.9Hz, 2H), 4,18- 4.10(m, IH), 3.81(s, 
3H), 2.83 (t, J=5.7H2, 2H), 1.23(d, J=6.3Hz, 3H). 

Example 219: Synthesis of 6-amino-8-isopropyl-34-dihydro-pyrano[3,4-cIpyridine- 
1-one 

226 mg (86 %) of the target compound was obtained in white solid using the 
same method as in Example 53 except that 8-isopropyl-6-(4-methoxy-benzylamino)- 
3,4-dihydro-pyrano[3,4-c]pyridine-l-one (416 mg, 1.27mol) was used instead of8-(4- 
methoxy-benzylamino)-6-methyl-3,4-dihydro-pyrano[3,4-c]pyridine-l-one. 

NMR (300 MHz, CDCI3) 6 6.02(s, IH), 4,91(br s, IH), 4.42(t, J=5.9Hz, 2H), 
4.23.4.18(m, IH), 2.93(t, J=5.7Hz, 2H), 1.27(d, J=6.3Hz, 3H). 

Example 220: Synthesis of N-(8-isopropyH-oxoethyl-3,4-dihydro-lH-pyrano[3,4- 
c]pyridine-6-yl)-benzenesulfonamide 

To an acetonitrile (3.6nl) solution containing 6-amino-8-isopropyl-3,4- 
dihydro-pyrano[3,4-c]pyridine-l-one (150 mg, 0.73 mmol) were 
added benzenesulfonyl chloride (0.39ml) and pyridine (0.24 ml). The mixture was 
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stirred overnight at 50 "C. The reaction solution was neutralized with a saturated 
ammonium chloride solution and extracted with ethyl acetate. The organic layer 
was washed with water and a saturated sodium chloride solution, dried with 
anhydrous sodium sulfate and filtered. The filtrate was concentrated under 
reduced pressure. A column chromatography was performed on the resulting 
residue with hexane-ethyl acetate (1:1) to obtain 226 mg (89 %) of the target 
compound in white solid. 

m NMR (300 MHz, CDCI3) 6 7.98-7.94 (m, 2H), 7.60-7.47(m, 3H), 6.71(s, IH), 
4.40(t, J=5.9Hz, 2 H), 4.27-4.20(m, IH), 2.94(t, J=5.9Hz, 2H), 1.29(d, J=6.9Hz, 6H). 



Example 221: Synthesis of 4-fluoro-N-(8-isopropyl-l-oxoethyI.3,4-dihydro.lH- 
pyrano[3,4-c]pyridine-6-yl)-benzenesulfonamide 

244 mg (92%) of the target compound was obtained in white solid using the 
same method as in Example 220 except that 4-fluorobenzenesulfonyI chloride (424 
mg) was used instead of benzenesulfonyl chloride. 

NMR (300 MHz, CDCI3) 6 8.00-7.95 (m, 2H), 7.20-7.14(m, 2H), 6.68(s, IH), 
4.43-4.26(m, 3H), 2.95(t, J=6.2H2, 2H), 1.30(d, J=6.9Hz, 6H). 



Example 222: Synthesis of 4-chloro-N-(8-isopropyl-l-oxoethyl-3,4-dihydro-lH- 
pyrano[3,4-c]pyridine-6-yl)-benzenesulfonamide 

222 mg (80 %) of the target compound was obtained in white solid using the 
same method as in Example 220 except that 4-chlorobenzenesulfonyl chloride (309 
mg) was used instead of benzenesulfonyl chloride. 
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m NMR (300 MHz, CDCI3) 6 7.91-7.87 (m, 2H), 7.49-7.26(m, 2H), 6.67(s, IH), 
4.42-4.27(m, 3H), 2.95(t, J=6.0H2, 2H), 1.31(d, J=6.9Hz, 6H). 



Example 223: Synthesis of N-(8-isopropyl-l-oxoethyl-3,4-dihydro-lH-pyrano[3,4- 
c]pyridine-6-yl)-4-methoxy-benzenesulfonainide 

244 mg (73%) of the target compound was obtained in white solid using the 
same method as in Example 220 except that 4-methoxysulfonyl chloride (450 mg) 
was used instead of benzenesulfonyl chloride. 

NMR (300 MHz, CDCI3) 6 7.91-7.86 (m, 2H), 6.99-6.94(m, 2H), 6.74(s, IH), 
4.39(t, J=5.9Hz, 2H), 4.23-4.13( m, IH), 2.93(t, J=5.7Hz, 2H), 1.26 (d, J=6.6Hz, 6H). 



Example 224: Synthesis of N-(8-isopropyl-l-oxoethyl-3,4-dihydro-lH.pyrano(3,4- 
c]pyridine-6-yl)-4-methyl-benzenesuIfonamide 

203 mg (78%) of the target compound was obtained in white solid using the 
same method as in Example 220 except that 4-methylsulfonyl chloride (277 mg) was 
used instead of benzenesulfonyl chloride. 

m NMR (300 MHz, CDCI3) 5 7.85 -7.82 (m, 2H), 7.31 -7.28(m, 2 H), 6.74(s, 
IH), 4.39 (t, J=5.9Hz, 2H), 4.27.4.20(m, IH), 2.93 (t, J=5.7Hz, 2H), 2.41(s, 3H), 1.27 (d, 
J=6.9Hz, 6H). 



Example 225: Synthesis of 6-tert-butyl-2-hydroxy-4-methyl-nicotinonitrile 

To an ethanol solution containing 5,5-dimethyl-hexane-2,4-dione (6 g, 42.19 
mmol) and 2-cyanoacetamide was added piperidine (5.0 ml) and heat flux was 
performed for 3 days. The reaction solution was slowly poured to 200 ml of a IM 
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hydrochloric acid solution and kept in a refrigerator. The resulting solid 
filtered and dried in vacuum to obtain 7.30 g (91%) of the target compound in white 



solid. 



NMR (300 MHz, CDCI3) 6 12.0 (s, IH), 6.21 (s, IH). 2.34 (s, 3H), 1.25 (s. 

5 9H). 



Example 226: Synthesis of 6-fert.butyl-2-chloro^methyl.nicotinonitrile 

7.53 g (96%) of the target compound was obtained in white solid using the 
same method as in Example 90 except that 5-terf-butyl.2-hydroxy-4-methyI- 
10 nicotinonitrile (7.20g, 37.8 mmol) was used instead of 2,6-dihydroxy-4-methyl. 
nicotinonitrile . 

iH NMR (300 MHz, CDCI3) 5 7.19 (s, IH), 2.55 (s, 3H), 1.34 (s, 9H). 

Example 227: Synthesis of (6-t«t.butyl-2.chloro-3.cyano.pyridine^l-yl).acetic acid 
15 methyl ester 

5.01 g (82%) of the target compound was obtained in colorless oil using the 
same method as in Example 1 except that 6-tert-2-butyI-2-chloro-4-methyl. 
nicotinonitrile (4.66 g, 22.85 mmol) was used instead of 4-methyl-nicotinonitrile. 

^H NMR (300 MHz, CDCI3) 6 7.30 (s, IH), 3.87 (s, 2H), 3.77 (s, 3H), 1.35 (s, 

20 9H). 



Example 228: Synthesis of 6-t«t-butyl-2-chloro-4-(2-hydroxyethyI).nicotinonitrile 

4.21g (94%) of the target compound was obtained in colorless oil using the 
same method as in Example 2 except that (6-f.rf-butyl-2- chloro-3-cyano-pyridine-4- 
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yl)-acetic acid methyl ester (5 g, 18.74 nunol) was used instead of (3-cyano-pyridine- 
4-yl)-acetic acid methyl ester. 

•H NMR (300 MHz, CDda) 6 7.29 (s, IH), 3.98 (.. J=6.3Hz. 2H), 3.08 (., 
J=6.0Hz, 2H), 1.36 (s, 9H). 



Example 229: Syntheds of 6.»«-f.bu.yM-hydrcxy.3,4.dihydr<Hpyra„„[3A 
cjpyridine-l-one 

2.53 g (68%) of the target compound was obtained in white solid using the 
same method as in Example 3 except that 5-ter^butyl-2-chloro-4-(2-hydroxyethyl)- 
0 nicotinonitrile (4.0g, 7.27 mmol) was used instead of 4-(2-hydroxyethyl)- 



nicotinonitrile. 



NMR (300 MHz, CDCI3) 6 6.16 (s, IH), 4.31 (t, J=6.0Hz, 2H), 2.88 (t, 
J=6.0Hz, 2H), 1.28 (s, 9H). 



5 Example 230: Synthesis of 6-f.rf.butyl.8.chloro-3,4-dihydro-pyrano[3,4.c]pyridine. 



1-one 



2.73 g (100%) of the target compound was obtained in white solid using the 
same method as in Example 90 except that 6-terNbutyl-8-hydroxy-3,4-dihydro- 
pyrano[3,4-cJpyridine-l^ne (2.53 g, 11.38 mmol) was used instead of 2,6- 
dihydroxy-4-methyl-nicotinonitrile. 

NMR (300 MHz, CDCI3) 6 7.15 (s, IH), 4.48 (t, J=5.7Hz, 2H), 3.07 (t, 
J=6.0Hz, 2H), 1:36 (s, 9H). 
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Example 231: Synthesis of 6-tert.butyM-piperidine-l-yI-3,4-dihydro-pyrano[3,4. 
clpyridine-l-one 

239 mg (100%) of the target compound was obtained in white solid using the 
same method as in Example 35 except that 6.tert-butyl-8-chloro-3,4-dihyd 
5 pyrano{3,4-c]pyridine-l-one (200 mg, 0.83 mmol) and piperidine (0.16 ml) were used 

instead of 8-chloro-6-methyl-3,4-dihydro-pyranoI3,4-c]pyridine-l-one and 4- 
fluoroaniline . 

NMR (300 MHz, CDCI3) 6 6.47 (s, IH), 4.40 (t, J=5.7Hz, 2H), 3.51 (bs, 4H), 
2.89 (t, J=5.7H2, 2H), 1.65 (s, 6H), 1.29 (s, 9H). 



0 



ro- 



Meanwhile, the compounds of the above formula 1 of the present invention 
can be manufactured in various forms of preparations depending on purposes. The 
followings are only a few of exemplary methods manufacturing preparations 
comprising the compounds of the above formula 1 as an active component and 
■> therefore it should not be construed as limiting the scope of this invention. 

Preparation 1 : Production of tablets (Direct Compression) 

5.0 mg of active component was sieved and then mixed with 14.1 mg of 
lactose, 0.8 mg of Crospovidone USNF and 0.1 mg of magnesium stearate. The 
mixture was pressed and prepared in tablets. 
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human whole blood over to those of Indomethacin, a commercially available anti- 
inflammatory and analgesic agent, in particular, about two to three times greater in 
inhibitory activities on its production of TNF-a and IL-la: Further, the compound of 
Example 9 showed a similar level of inhibitory activity to that of Indomethancin on 
5 the production of PGE2. 



2) Cytokine inhibitory a ctivity in animal model 

Sprague Dawley (SD) rats with body weights of about 180 to about 200 g 
were fasted (free drinking) and then tested. Test compounds were administered 
10 orally at 40 mg/kg and then abdominally administered with LPS 1 mg/kg after 1 
hour. After 2 hours, the rats were sacrificed and bloods wre collected from 
abdominal vein, stored at room temperature for about 2 hours, and then centrif uged 
at 12,000 rpm for about 2 minutes. Thus produced plasma was respectively collected 
and its TNF-a in each plasma was quantitated using mouse TNF-a ELISA kit based 
15 on the amount of recombinant TNF-a in rats. The plate used was coated with anti- 
rat TNF-a monoclone IgG antibodies. Likewise, for the test of IL-la, IL-la in each 
plasma was quantitated using the above plasma and mouse IL-la ELISA kit based 
on the amount of recombinant IL-la in rats. The plate used was coated with anti-rat 
IL-la monoclone IgG antibodies. Further, for the test of IL-6, IL-6 in each plasma 
20 was quantitated using the above plasma and mouse IL-6 ELISA kit based on the 
amount of recombinant IL-6 in rats. Further, for the test of INF-y, INF-y in each 
plasma was quantitated using the above plasma and mouse INF-y ELISA kit based 
on the amount of recombinant INF-y in rats. The plate used was coated with anti-rat 
INF-Y monoclone IgG antibodies. From the above tests, inhibitory rates on the 

93 



Table 2 



Compound o f Ex. 9 
Compound of Ex. 21 
Compound of Ex. 30 
Compound of Ex , 32 
Compound of Ex. 33 
Compound of Ex. 53 



Compound of E x. 77 
Compound of Ex. 78 
Compound of Ex. 79 



Compound of Ex. 115 



Compound of Ex. 117 



Test compoun d 
Compound of Ex. 126 



Compound of Ex. 133 
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Test compound 


TNF-g Inhibition Rate (Cone.) 


Indomethacin 


' 46 % (200 mg/kg) 


Compound of Ex. 3 1 


75 % (40 mg/ kg) 


Compound of Ex. 6 


39% (40 mg/kg) • 



Treatment 




Compound of Ex. 135 
Compound of Ex. 14 6 
Compound of Ex . 154 
Compound of Ex. 156 



10 mg/kg 
10 mg/kg 

10 mg/kg 




10 mg/kg 
3 mg/kg 
3mg/kg 
95 



59 % (40 mg/kg) 
93 % (40 mg/kg) 



79 % (40 mg/kg) 



74 % (40 mg/kg) 



90 % (40 mg/kg) 



53% (40 mg/kg) 
66 % (40 mg/kg) 
68 % (40 mg/kg) 



78 % (40 mg/kg) 
43% (40 mg/kg) 
69 % (40 mg/kg) 



TNF-g Inhibition Rate (%) 



99 



31 



54 



99 
27 
57 



I 
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Compound of Ex. 158 



Compound of Ex. 179 




Compound of Ex. 183 



Compound of Ex. 207 



BIRB-796 




3 mg/kg 



lOmg/kg 



3 mg/kg 



3 mg/kg 



97 



85 



97 



22 
0 



30 



Table 3 



Test compound 



Indomethacin 
Compound of Ex. 3 



IL-a Inhibition rate 
(cone.) 




Compou nd of Ex. 6 
Compound of Ex. 9 



24 % (200 mg/kg ) 
65 % (40 mg/kg) 
52 % (40 mg/kg) 
62 % (40 mg/kg) 



IL-6 Inhibition rate 
(cone.) 



60 % (200 mg/kg) 
71 % (40 mg/kg) 



INF-Y Inhibition rate 
(cone.) 



13% (200 mg/kg) 



78 % (40 mg/kg) 
43.% (40 mg/kg) 



48% (40 mg/kg) 
51 % (40 mg/kg) 



45 % (40 mg/kg) 
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As shown in the above tables 2 and 3, the pyridine compounds prepared 
according to the present invention, showed superiorities in cytokine inhibition 
activities in rat model over to those of Indomethacin, in particular, about at least two 
times greater in inhibitory activities on its production of TNF-a, IL-a, IL-6 and INF-y. 
5 Further, the compounds of Examples 21, 30, 32, 33, and 79 showed a 1.5 or 2 times 

4 

greater inhibitory activities compared to that of Indomethancin on the production of 
TNF-a. Further, the compounds of Examples 126, 146, 158 and 183 showed much 
superior activity to BIRB-796, known as an orally administered TNF-a inhibitor. 



10 3) Cytokine inhibitory activity in cells 

General reagents used were purchased from Sigma-Aldrich chem. Co. and 
cytokine inhibitory activities were tested as follows. Mediums and reagents used in 
cell culture were purchased from GIBCO BRL (USA), and mouse TNF-a ELISA kit 
was purchased from R&D system (USA). The apparatus used ELISA reader (Spectra 

1 5 max-Plus 384, Molecular Device, USA). 

Murine macrophage cell line RAW 264.7 was kindly provided by Korean 
Tissue Culture Center (KTCC). The cell line was cultured in DMEM medium 
containing 10% FBS, in a cell culturing device at the condition of 37 ^C, 5% CO2. 
First, murine RAW 264.7 was cultured cultured in DMEM medium containing 10% 

20 FBS for about 24 hours, and cells were planted 200 \xL each in 96 well plates at the 
concentration of SxlO^/mLand cultured for about 24 hours. Then, test compounds 
were treated at various concentrations and then reacted at 37 ''C for about 1 hour, 
wherein 1 pg/mL of lipopolysaccharide (LPS) was added thereto and reacted at 



96 

AMENDED SHEET 



PCT/KR2004/003545 

^0 MARCH 2100 

37 °C for about 12 hours. The supernatant was recovered and the amount of 
murine TNF-a on the medium was quantitated using ELISA kit. Thalidomide was 
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